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before biliary surgery 


“...Decholin should be taken with each meal...”! by patients on prolonged 3 ait 
preoperative regimens. 


*,..recommended for combating liver injury....”? 


| *...to wash existing liver stones down...where they will be accessible at the A Se 
first operation.” | 
after biliary surgery 
Decholin “...aids in removal of inspissated material and combats yh 
infection... 
...in anticipation of depression of liver function....”? 
“..when choledochostomy has not been done, the three-day fiush regimen!*! 
is recommended to follow every cholecystectomy.”* 


Continued use prevents postcholecystectomy syndrome ***® 


| In common duct reconstruction, hydrocholeretic action of Decholin is “...of | ec a 
value not only in preventing concretions...but also in apparently removing hk 
them when formed.”’6 


if 
> 


Decholin Tablets (dehydrocholic acid, Ames) and 
Decholin Sodium (sodium dehydrocholate, Ames) 


_ *Complete information on the Three-Day Biliary Flush and other uses of 
Decholin available on request. 


(1) Farmer, D. A.: M. Clin. North America 38:1403, 1954. (2) Lichtnian, S. S.: Diseases of the Liver, 3 pa Nae 
Gallbladder and Bile Ducts, ed. 3, Philadeiphie, Lea & Febiger, 1953, vol. 2, pp. 1146, 1150, 1302. “ 

(3) Rosser, J. H., and McCall, R. A.: U.S. Armed Forces M. J. $:658, 1954. (4) Schwimmer, D.; 
Boyd, L. J., and Rubin, $. H.: Bull. New York M. Coll. 16:102, 1953. (5S) Best, R. R.; Rasmussen, J. A., 
and Wilson, C. E.: A.M.A. Arch. Surg. —_ 1953. (6) Pearse, H. E.: Am. J. Surg, 89:1191, 1955. 


| /\) AMES COMPANY, INC ELKHART, INDIANA 
| dross Ames Company of id 


; 
Es 
{ 
“ 
i 
; 
= 
- 
: 
‘ f 
i 
= 
. 
* 
3 ‘ 
: 
k ache 
q 
4 
© 


infection rates down 


(Antibacterial detergent containing 3 per cent hexachlorophene) 


Superior to other hexachlorophene-containing preparations “Repeated studies have shown that when 
used over similar periods of time . . . pHisoHex is more effective than the available bar soap 


preparations or the liquid preparations containing hexachlorophene.’”! | 


Fewest infections pHisoHex has reduced postoperative infections by as much as 75 per cent? when 


used as a surgical hand scrub and fof preparing the patient’s skin prior to operation. 


Prompt, prolonged degermation pHisoHex degerms while it cleans, kills fresh bacteria accumulated 


on the skin after its use and produces virtual sterility of skin surface in many constant users. 


1. Zintel, H. A.: Surg. Clin. North America, 36:257, Apr., 
1956. 2. Freeman, B. S.; and Young, T. K., Jr.: Arch. Surg., 


61:1145, Dec., 1950. uithnop LABGRATORIES 
N 


pHisoHex, trademark reg. U. S. Pat. Off. ew York 18, N. Y. 


: 
ta 
ae 
° 
Shs 
be 
2 
a 
A 
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Contents + July 1957 


VOLUME NINETY-FOUR ONE 


EDITORIAL 
The Use and Abuse of Inert Materials in Hernia Repair . . . . . . . . I "hes 
Roanp L. Mater 


SCIENTIFIC PAPERS 


Long Term Survival Following Right Hepatic Lobectomy. . . ... . 2 
ALEXANDER BRUNSCHWIG | 


The human organism is quite capable of surviving in normal status with only the left lobe be 
of the liver in situ. The author states that the purpose of this report “is to record four eet 
instances of right hepatic lobectomy” from which the patients are surviving in good con- ’ 
dition five or more years. In two instances the lesions were massive angiomas, and in two aes 
instances they were malignant hepatomas. The patients illustrate the principle that right ie 
hepatic lobectomy is consistently feasible, but that prolonged survival in good health fol- 

lowing such operations for both benign and malignant disease may be anticipated. 


Operative Cholangiography in Surgery of the Biliary Tract . . . . . . . 9 3 
MEYER CorFF 


A review and discussion of 100 cases, in each of which exploration of the common duct, 


operative cholangiography and postoperative cholangiography were performed. There 
was no mortality in this series. 


Facial and Neurocranial Growth after Removal of the Mandibular Condyle in the : 5 ; 


BERNARD G. SARNAT 


Removal of the mandibular condyle in a group of growing monkeys with a survival period 
of as long as thirty-five months demonstrated not only that there was a severe lack of 
growth of the mandible on the operated side but also that the facial and temporal bone 
complexes were less developed than those on the unoperated side. 


Contents continued on page 5 


The American Journal of Surgery is published monthly by The American Journal of Surgery, Inc., 49 West 45th Street, 
New York 36, N. Y. Yearly Subscription, $15.00 U. S. A.; $16.00 Canada; $17.00 Foreign including Pan-American 

Countries. Single Numbers $2.00; Special and Symposium Numbers $4.00. Re-entered as second class matter February 7, 

1951, at the Post Office, New York, N. Y., and on February 7, 1951, at York, Pa., under the Act of March 3, 1879. 

July, 1957—New Series, Volume 94, No. 1. Copyright ©, 1957, by The American Journal of Surgery, Inc. 


Manuscripts: All manuscripts should be addressed to the Editorial Office of the Journal, 49 West 45th Street, New 
York 36, N. Y. 


Change of address must reach us one month preceding month of issue. 


ADVERTISING REPRESENTATIVES 

New York: P. A. Porter, P. D. Brewer, H. S. Schultz—sudson 2-3090 “eae 

Chicago: R. H. Andrew—rranklin 2-3861; Pasadena: Ren Averill—ryan 1-9291 3 
San Francisco: Gordon Cole—prospect 6-3902 
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This new bottle 
is tailored 
to fit your needs 


From its unique label with numerals printed 
in the ‘‘working’’ position, to the functional 

fon-slip thumb and finger grips ... here's a 

' solution bottle that goes all out to contribute 
the utmost in hospital efficiency and economy. 


Labels and bottles are cross-calibrated for easy 
reading of fluid levels . . . larger bottles are marked 
at 100 cc. intervals, while the special pediatric sizes ers 
are calibrated in 10 cc. measurements. Designed .> a 
with the user in mind, to save valuable hospital time . = 
... to offer the most in ‘‘in-use’’ application. 


—another example of pioneering parenterals and service 


BAXTER LABORATORIES, GROVE, ILLINOIS 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES © EVANSTON, ILLINOES 
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VOLUME NINETY-FOUR NUMBER ONE 


Energy Considerations 


Joun C. Kovacu 


The energy release mechanism of the body is presented. Potassium hypoxia and hyper- 
capnia are discussed in respect to intra- and extracellular interactions. The interrelation- 
ship of CO2, Oz, hypothermia, hibernation, alveolocapillary membrane, cerebral function 
and the specific conducting tissue of the heart is presented, Cardiac arrest, fibrillation 
and normal function are analyzed by a consideration of the changes in the exergonic 
processes of a model of pure muscle fibrils. The effect of ATP, varied ionic concentra- 
tions, temperature, acetylcholine, plasticizers, inhibitors and the Marsh-Bendall factor 
is pointed out. 


Cart O. Rice, J. H. SrrRIcKLER AND VERNON WECKWERTH 


A statistical analysis of the nitrogen, water and electrolyte balance in ninety-six surgical 
patients who were fed parenterally suggests that nitrogen and water equilibrium were 
approached as the patients passed through time. These equilibriums were, however, 
upset by surgery. For sodium and chloride it appears that the body is able to adjust to a 
considerable variation in the input of these elements. On the whole, the chloride input was 
excessive and need not be so much as the sodium. Potassium loss was found to be fairly 


constant throughout the entire period. 
| 


Gastrointestinal Hemorrhage, Its Diagnosis and Treatment 


Masor FRANK W. CHANDLER AND Capt. JoseEPpH C. Woo, Jr. 


The etiologic factors in gastrointestinal hemorrhage are discussed, together with a 
definite therapeutic regimen which should be followed in every case. 


Bleeding in Colonic Diverticulitis. . . . . . . . . .. . 


Jack E. Mosiey, Matcoim B. DockEertTy AND JoHN M. WauGH 


The authors discuss detailed pathologic, clinical and follow-up studies made on thirty-one 
patients who underwent surgical treatment for colonic diverticulitis associated with 
bleeding. Symptomatology and surgical treatment are also discussed. 


Preservation of the Pyloric Antrum in Resection of High Gastric Malignancies 


Rupo.Fr NissEN 


The author concludes that his observations indicate that a procedure whereby the antrum 
is not only retained but also included into the continuity through which passage of food 
follows is desirak'e procedure for the treatment of carcinoma of the fundus. By this 
approach the occasionally irreversible nutritional difficulties encountered after total 
gastrectomy can, for practical purposes, be eliminated. 


Contents continued on page 7 
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For anxiety, tension 
and muscle spasm 
in everyday practice. 


® well suited for prolonged 
therapy 


® well tolerated, relatively 
nontoxic 


® no blood dyscrasias, liver 
toxicity, Parkinson-like syndrome 
or nasal stuffiness 


® orally effective within 
30 minutes for a period of 
6 hours 


RELAXES BOTH MIND AND MUSCLE 
WITHOUT IMPAIRING MENTAL OR PHYSICAL EFFICIENCY 


Miltown 


tranquilizer with muscle-relaxant action 


dicarbamate — U.S. Patent 2,724,720 


Supplied: 400 mg. scored tablets 
200 mg. sugar-coated tzblets 


Usual dosage: One or two 
400 mg. tablets t.i.d. 


Literature and samples available on request 


WW) WALLACE LABORATORIES 
New Brunswick, N. J. 
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VOLUME NINETY-FOUR NUMBER ONE 


Calcified Tendinitis of the Shoulder . . . . . . .... . +. 
Morris S. FRIEDMAN 
| 


An analysis of the results of treatment in seventy-five patients with painful calcified 
tendinitis of the shoulder. : 


An End Result Study of Patellectomy . . . ...... . 62 
A. E. DENto anp O. C. Hupson 


The authors review fifty-eight patellectomies and conclude patellectomy is a worth 
while surgical procedure. 
Osteoid Osteoma of the Hand and Wrist. . . . ...... 66 


NorMaN L. Dunitz, PAut R. Lipscoms AND JOHN C. Ivins 


A brief review of the literature concerning osteoid osteoma, with emphasis on instances 
in which the bones of the hand and wrist were affected. A résumé of four illustrated cases. 


Acute Postgastrectomy Pancreatitis . . ........ . . + 


CLaup C. Burton, Wm. G. EcKMAN, JR. AND JOHN Haxo 


Pancreatitis may be a lethal but infrequent postoperative complication of gastric sur- 

gery. Trauma to the head of the pancreas and injury to the biliary or pancreatic ducts ee 
are the most frequent causative factors. Treatment, as well as illustrative case reports, - 
are presented. 


Annular Pancreas. Errors in Diagnosis and Treatment of Eight Cases . . . . 80 


WituiaM H. Mast, Masor Lewis D. TELLE AND Rosert O. TuREK 


The authors define and discuss the general conditions of annular pancreas, as well as the ry 
pathology, diagnosis and treatment. Eight illustrative cases are presented. bh 


Cholelithiasis in the Negro Male . . . . . . . . . . | 


EmiLe AND W. Cuar.es MILLER 


Cholelithiasis in the Negro male remains a rare disease. No satisfactory explanation is : RE nf 
known. 


Vaginal Plastic Surgery Based on a New Concept of the Anatomy of the Female 2 
Genital Tract. II. Birth Injuries tothe Upper Vagina. . . . . . . . . 4 za 
HERMAN SHANN 


A brief résumé of the anatomy of the upper vagina with description of the technic of the 
surgical treatment of avulsion of the vaginal vault, enterocele and the deep cul-de-sac of tr 
Douglas, based on a new concept. et 


Contents continued on page 9 oY. ie 
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Specifically Recommended in the 


Treatment of Prostatic Carcinoma 


Brand of polyestradiol phosphate 


Long-acting Estrogen with Unique Mode of Action 


e simulates physiologic release of estrogen 


e acts as a synthetic gland secreting natural estrogen 


e maintains constant effective levels 


“Estradurin” offers a safe, efficient, simple, 
and reliable means of insuring constant effec- 
tive estrogen levels in patients with prostatic 
carcinoma.” 


The unique mode of action is explained as 
follows :*4 


No depot effect at site of injection — Within 
24 hours, 90 per cent of the total dose dis- 
appears from the injection site. Clearance 
from the blood stream is also rapid, and 
within 48 hours varying amounts appear in 
the reticuloendothelial cells where storage is 
apparently passive. 


Hydrolysis in the blood stream — As the 
amount of circulating polyestradiol phosphate 
falls below a certain level, more passes from 
the reticuloendothelial system into the blood 


stream. Biologically active units of estradiol 
are slowly split off from the parent molecule. 
The free estradiol then exerts a normal estro- 
genic influence and is metabolized by the 
body in the same manner as the endogenous 
hormone. 


Suggested Dosage: 40 mg. intramuscularly 
every two to four weeks or less frequently, 
depending on the clinical response of the pa- 
tient. If the response is not satisfactory, doses 
up to 80 mg. may be used. [creasing the dose 
primarily prolongs the duration of action, but 
the amount of estrogen available at any one 
time is not significantly increased. 


Availability: No. 451 — Each package pro- 
vides: One “Secule”s containing 40 mg. poly- 
estradiol phosphate and one 2 cc. ampul of 
sterile diluent. 


Bibliography and literature on request 


AYERST LABORATORIES + NEW YORK, N. Y. 


ay, 


MONTREAL, CANADA 
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VOLUME NINETY-FOUR NUMBER ONE 


A Combined Two-team Technic in the Surgical Treatment of Varicose Veins 
ARKELL M. VAUGHN, CoRNELIUS M. ANNAN AND JOHN A. CASERTA 


The authors describe a two-team technic of high saphenous vein ligation unilaterally, 
plus stripping of the vein from the fossa ovalis to the ankle, with ligation of the com- 
municating veins by multiple incisions. The advantages of this technic are presented. 


Prevention of Postoperative Shock and Postanesthesia Hypotension by Use of the 
Reverse Trendelenburg Position during Surgery under Light, Etherless, General 
Anesthesia 

Sytvan M. SHANE AND HARRY ASHMAN 


The reverse Trendelenburg position is advocated as the optimum position for surgery 
while patients are under light, etherless, general anesthesia, thus affording a high degree 
of protection against postoperative hypotension and shock. 


Clinical Observations with a New Non-barbiturate-Hypnotic Agent (Glutethimide) 
in Preoperative Sedation and in Certain Selected Patients. 


JoserpH HopGe, BENJAMIN F. HASKELL AND HAROLD ROVNER 


Clinical observations with a new non-barbiturate hypnotic sedative for preoperative 
sedation in a study of seventy-five cases are presented. This agent (doriden) was found 
to be relatively non-toxic and produced few undesirable side effects. 


A New Local Anesthetic 


Joun H. Mitcuett, Norman A. HULME AND JOHN M. CHRISTENSEN 


The authors present an outline of the pharmacology of propoxycaine hydrochloride, a new 
local anesthetic. Seventy-one cases in which this new anesthetic was used are reviewed. 


Urinary Retention in Anorectal and Colonic Surgery 
EuGENE P. SALVATI AND MartTIN S. KLECKNER 


One hundred cases of abdominal surgery have been reviewed by the authors. The in- 
cidence of urinary retention and infection was found to vary with the type of procedure 
used, the greatest being with Miles’ abdominoperineal resections. In surgery of the anus, 
rectum and colon, urinary retention is the most common postoperative complication 
encountered. 


PRACTICAL SURGICAL SUGGESTIONS 


An Improved Colostomy Irrigating Tube. Report of a Case of Perforation of Colos- 


tomy Loop 


Avex W. ULIn, WILLIAM L. MarTIN AND WILLIAM C. SHOEMAKER 


Contents continued on page 17 
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new 
lifesaving 
therapy 


in virulent 
staphylococcal 
infections or superinfections— 
particularly when due to strains 


resistant to other antibiotics 


Bibliography for MATROMYCIN 


1. Baadj, A. G.; Corbin, E. E., and Prigot, A.: Antibiotics Annual 1956-1957, 
New York, Medical Encyclopedia, Inc., 1957, p. 72. 2. Bernstein, A., and 
Piller, M.: Schweiz. med. Wchnschr. 86:1247 (Nov. 3) 1956. 3. Biinger, P., 
and Schiitze, G.: Medizinische 51:1811 (Dec. 22) 1956. Abstract: J.A.M.A. 
163:895 (March 9) 1957. 4. Esselier, A. F., and Keith, J.: Schweiz. med. 
Wehnschr. 86:1311 (Nov. 17) 1956. 5. Marmell, M., and Prigot, A.: Antibiotic 
Med. & Clin. Therapy 3:263 (Sept.) 1956. 6. Marmell, M., and Prigot, A.: 
Antibiotics Annual 1956-1957, Ly York, Medical Encyclopedia, Inc., 1957, 
p. 44. 7. Noyes, H. E.; Nagle, S. C., Jr.; Sanford, J. P., and Robbins, M. L.: 
Antibiotics & Chemother. 6:450 (uly) 1956. 8. Ross, S.: Antibiotics Annual 
1955-1956, New York, Medical Encyclopedia, Inc., 1956, p. 600. 9. Siegenthaler, 
V. W.; Keiser, G., and Hegglin, R.: Deutsche med. Wehnschr. 81 :2074 (Dec.) 
1956. 10. Sobin, B. A.; English, A. R., and Celmer, W. D.: Antibiotics Annual 
1954-1955, New York, Medical Encyclopedia, Inc., 1955, p. 827. 11. Trafton, 
H. M., and Lind, H. E.: Antibiotic Med. & Clin. Therapy, in press. 


BRAND hall OLEANDOMYCIN 


Matromycin Intravenous has demon- 
strated remarkable efficacy in patients 
with grave prognoses in cases of infec- 
tions or superinfections due to resistant 
strains of Staphylococcus aureus, coag- 
ulase positive—and with outstanding 
safety and toleration.* 


Matromycin Intravenous therapy is 
indicated in hospital patients with 
gram-positive infections when oral 
administration is contraindicated, 
when unusually high serum concentra- 
tions must be obtained immediately as 
in septicemia, and in surgical prophy- 
laxis. 

No predictable cross resistance has been 
reported to the tetracyclines, penicillin, 
streptomycin, or erythromycin. 
Available in vials containing 500 mg. 
of Matromycin (oleandomycin) for 
intravenous administration. 


*Personal communications. 


, World leader in antibiotic 
development and production 


Prizer LasoratorieEs, Brooklyn 6, N. Y. 
Division, Chas. Pfizer & Co., Inc. 
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A Simple Collection Arrangement for T-Tube Drainage 


JoHn L. KEELEY AND ARNE E. SCHAIRER 


A Method for Arterial Suture . 


HERBERT J. Ross AND LyLeE F. JACOBSON 


Safe Cholecystectomy 
J. W. VIsHER 


Sterile Equipment and Method for the Medical Artist in the Operating Room. 


C. Kurt SMOLEN AND SopHiA LARSEN 


CASE REPORTS 


Carotid Sinus Hypersensitivity Associated with Tumors in the Neck 
James M. STEELE 


The author presents ten cases of hypersensitivity of the carotid sinus from the records of 
the Robert Packer Hospital over the past five years. 


Hereditary Small Intestinal Polyposis with Intussusception and Oral Pigmentation 


in Two Generations: Peutz-Jeghers Syndrome 
W. Topp DEVan 


The author reports a case illustrating the syndrome of intestinal polyposis in a thirteen 
year old boy, associated with characteristic melanin spots on the lips and oral mucosa, 
and diagnosed at emergency surgery for intussusception. The family history of death 
of the father with similar oral pigmentation at the age of twenty-two years, following 
surgery for intussusception, is noted. 


Intussusception and Plication . 


Tuomas B. 


The patient, a female, had undergone operation for peritonitis, with partial and com- 
plete obstruction scattered along the small bowel around multiple abscessed areas. A year 
later her symptoms returned. At the second operation the terminal ileum was found to 


be invaginated into the cecum for 2 inches. Technic of operative procedure and the result 
are presented. 


Gastric Diverticula and Massive Gastrointestinal Hemorrhage 


B. Cosman, J. KELLUM AND H. KINGsBurRY 


An unusual case is recorded of massive and recurrent bleeding from a gastric diverticulum 
in which celiotomy was performed. The authors review the literature. 


Contents continued on page 13 
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NEW SEARLE RESEA RCH PRODUCT 


Biliary Abstergent and Hydrocholeretic 
SC-1674, Now Available as... 


(brand of florantyrone) 


This newest Searle Research development is a 
chemically distinct synthetic agent with unique 
pharmacologic and clinical properties. 


ZANCHOL 

* increases volume of bile 

decreases viscosity of bile 

¢ improves color of bile to a clear, brilliant green 

¢ reduces bile sediment and opacity, as evidenced 
in T-tube patients 

¢ increases abstergent cleansing action of the bile 


Indications : Zanchol is indicated in chronic chol- 
ecystitis patients who are not treated surgically; 


also in postcholecystectomy patients with T-tube 
drainage, and in prophylaxis and treatment of 
the “postcholecystectomy syndrome.” 


Dosage: Dosage will Very with each patient’s 
requirement. However, most patients will re- 
spond satisfactorily to a daily dosage of three to 
four tablets with meals and at bedtime. 


Supplied: Zanchol is available as uncoated tab- 
lets of 250 mg. each, bottles of 100 and 1,000. 
G. D. Searle & Co., Chicago 80, Illinois. Re- 
search in the Service of Medicine. 

*Trademark of G. D. Searle & Co. 


1. McGowan, J. M.: Clinical Significance of Changes in 
Common Duct Bile Resulting from a New Synthetic Chol- 
eretic, Surg., Gynec. & Obst. 103:163 (Aug.) 1956. 


Third day. Fourth day 


Fifth day. 


SEARLE. 


Pe 
3 
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i ene First day, before administration of Zanchol. Second day, after Zanchol administration, ; 
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Leiomyoma of the Epididymis. 
Victor R. JABLOKOW AND WILLARD C. MEYER 


A case of leiomyoma of the epididymis is reported. Tumors of this kind are rare, and less 
than twenty cases have been reported to date. 
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a pause for reflection... Operation finished. § ; You sit back and 
relax. Blockain* anesthesia lasted long enough with one small injection so that you 
were easily able to proceed from incision to closure without pause for reinjection. 
Longer anesthetic duration ... You did that accurate reapproximation of skin 
edges without distortion from freshly introduced anesthetic. And more, Blockain 
persisted post op.—you had no complaints of uncomfortable splints, dressings or 
tender tissues. Rapid onset, too... You recall that the pre-incision wait was 
avoided. A case to remember: A 78-year-old patient, arteriosclerotic, poor liver 
function with a transcervical fracture of left femur, underwent a one-hour-and-20- 
minute operation, involving internal fixation of the fracture and the placement of a 
Smith-Petersen nail, with one injection of Blockain. Effect of anesthetic: “‘excel- 
lent.” Onset of anesthesia: “rapid.” Only 60 cc. of Blockain was used. A whiff of 
nitrous oxide was given at the time of actual hammering, to spare the patient emo- 
_ tional trauma. There were no side effects. BLOCKAIN; 30 cc., 0.5% (5 mg./cc.). 
Write GEORGE A. Breon & co., 1450 Broadway, N. Y. 18 for additional information. 


2+PROPOXY DERIVATIVE OF 2-DIETHYLAMINOETHYL 4-AMINOBENZOATE. srockain® BRANO OF PROPOXYCAINE HYDROCHLORIDE BREON. 
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Editorial Board 
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ing in Cardiology, The Mount Sinai Hospital, 
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MYRON PRINZMETAL, M.D. Attending Physician, 
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And a world-wide staff of forty consultants 


Applications are now being accepted for 
Charter Subscriptions at only $10. (Regular 
price, effective January 1, 1958, will be $12 
for one year, 12 issues; Canada $13, For- 
eign $14.) 


Name. 


ANNOUNCING ... the new journal devoted to cardiovascular 


diseases as encountered on the clinical level by cardiologists and internists: 


AS 


College of Cardiology 


Today there exists a real need for a journal-in 
the field of cardiovascular disease oriented on 
the clinical level and directed primarily toward 
the practicing cardiologist and internist. 


This need will be answered in January, 
1958, with the publication of The American 
Journal of Cardiology. 


The new monthly journal will confine itself 


primarily to material useful in clinical cardiology. | 


Laboratory and research papers will be included 
if they offer good clinical application. Special 
attention will be given to certain subspecialties 
and particular fields of interest such as: 


clinical cardiology clinical cardiac 


electrocardiography hemodynamics 
physiology cardiac surgery 
pharmacology radiology 
pathology metabolism 


pediatric cardiology coronary circulation 
aviation medicine 


The American Journal of Cardiology will be a 


publication of the YORKE Group—Publishers of | 


The American Journal of Surgery and The Amer- 
ican Journal of Medicine, winners of the American 
Medical Writer’s Award. 


THE AMERICAN JOURNAL OF CARDIOLOGY 
Ul East 36th Street, New York 16, New York 


Enter my order for a Charter Subscription to the American Journal of Cardiology at the 
special prepublication price of $10. 


Address 


City 


Zone. State 
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Just received— 
an order* for 


worth of 
WECK 


SURGICAL INSTRUMENTS 
—-ALL GLARE-PROOF 


— an indication of the growing 
appreciation of the importance of 
eliminating the mirror-like 

glare of highly polished stainless 
steel instruments. 


The Weck Glare-Proof Finish — far 
superior to the so-called “satin” and 
“black” finishes — has been achieved 
without sacrifice to the corrosion- 
resistant and ease-of-cleaning properties 
of standard Weck stainless steel. 


Your inquiries are invited. 


*name of hospital sent on request. 


67 years of knowing how 


EDWARD WECK & CoO., INC. 
135 Johnson Street, Brooklyn 1, New York 


Manufacturers of Surgical Instruments « Hospital Supplies . Instrument Repairing 


Weck Glare-Proof Instruments have been used in color television surgeries 
at National Congresses of the Amer. Coll. of Surgeons and the A..M. A. 
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Used in Tokyo, as it is everywhere, Ae 


Pentothal alone among intravenous anesthetics brings 


you a record of more than 2O years’ world-wide use , 


TOKYO, BY GEORGE SUYEOKA 


More than 2500 published reports confirm the many advantages that keep & Ag 
Pentothal Sodium an agent of choice in intravenous anesthesia. Among these 
advantages: quick response, moment-to-moment control, smooth induction, ch 
swift recovery. No other intravenous anes- 

thetic agent has proved itself more thoroughly. O8Gott 


PENTOTHAL Sodium 


(Thiopental Sodium for Injection, Abbott) 
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no pain... 


no memory-., 


no nightmare of fear 
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SALICYLATE* 


(Brand of carbazochrome salicylate) 


The reports of numerous investigators have established the effectiveness of gas 
Adrenosem Salicylate in the control of bleeding. It has been used prophylactically Si ; 
and therapeutically in virtually every operative procedure. Following are some of the cs 
procedures and conditions where its usefulness has been demonstrated: 


_ Tonsillectomy, adenoidectomy and nasopharynx surgery ALSO: : 
Prostatic, bladder aud transurethral surgery purpure 


Excessive postpartum bleeding and uterine bleeding 


Thoracic surge Hemoptysis 
Bery Familial telangiectasia 


Plastic surgery Pulmonary bleeding 
Metrorrhagia and 


Gastrointestinal bleeding menorrhagia 


S. E. MASSENGIL NY 
“eed 


*U.S. Pat. 2581850; 2506294 
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One of the many uses of 


SALICYLATE 


Adrenosem Salicylate is useful in every operative proce- 
dure where bleeding and oozing are problems. This hemostatic 
agent controls blood loss by maintaining normal capillary 
permeability and by promoting the retraction of severed 
capillary ends. 


One clinician states: “At the recommended dosage levels 
there are no contraindications. Patients treated for more than 
two years show no toxic effects attributable to the drug.””! 


Adrenosem Salicylate is supplied in 
Ampuls 


Riddle, A.C., J?.: Adrenosem 
Salicylate: A Systemic Hemostat, Tablets 
Oral Surg., Oral Med., Oral Path. 
6:617 (June, 1968). and as a Syrup 


Vaginal hysterectomy. 
Without Adtanosem. Note bioody fieid. 


Vaginal hysterectomy. 
With Adrenosem. Note dry field. 
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FURADAD 


brand of nitrofurantoin 


Intravenous 


for severe infections 4 
@ in bacteremia, 


other bacterial infections as 
of postoperative wounds, and 
abscesses, when the organism 


is susceptible to Furadantin 


@ in severe genitouring 
infections when the p 


unable to take Furadantin | 
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NORWICH. NEW YORK 


OFFICE OF THE MEDICAL DIRECTOR 


Dear Doctor: 


For your postoperative or severely ill patients 
unable to take antibacterial medication by mouth, 
Eaton Laboratories announces the availability of 
FURADANTIN INTRAVENOUS SOLUTION. 


Furadantin I.V. is proving highly effective in 
refractory bacterial infections such as bacteremia 
and peritonitis, and other bacterial infections as 
of postoperative wounds and abscesses, when the 
organism is susceptible to Furadantin. In addition, 
Furadantin I.V. provides an important alternate 
route of administration for treating genitourinary 
tract infections in patients unable to take 
medication by mouth. 


The results of clinical studies indicate that a 
Furadantin Intravenous Solution should be tried 

in certain bacterial infections, refractory to other 

medicaments, when caused by organisms sensitive to 

Furadantin. In 75 extra-urinary tract infections 

including bacteremia, peritonitis, pneumonia, 

osteomyelitis and abscesses, 34% were cured with 

Furadantin Intravenous Solution, and an additional 

45% were significantly improved. 


Side reactions similar to those with oral Furadantin 
have been encountered, but no serious side effects 
have been observed in either adults or children. 


Furadantin Intravenous Solution not only fills a 
long-felt need in the treatment of refractory urinary 
tract infections, but offers new hope in selected, 
severe systemic infections; even in those which have 
failed to respond to all other drugs. We are confident 
that Furadantin I.V. will play an important role in 
the treatment of your hospitalized patients with 
severe infections. 


Sincerely, 


Paul F. MacLeod, M.D. 
Medical Director ad 
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FURADANTIN 


FURADANTIN I.V. in severe urinary tract infections 


No. Cases 
71 


Cured 


37 (S52 %) 


Improved Failed 
28(39%) §(8%) 


FURADANTIN I.V. in extra-urinary tract infections 


No. Cases Cured Improved Failed 
Peritonitis 6 3(50%) 1(16%) 
Bacteremia 23 12(52%) §(26%) 5§(22%) 
Postoperative 
Wound Infection 18 4(€22%) 41 (61%) 3(¢16%) 
Others (pneumonia, 
meningitis, osteomyelitis, 
otitis media, etc.) 28 7(25%) 15(53%) 6 (21%) 
Total 75 26(34%) 34(45%) 15(20%) 
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In the following representative cases of urinary tract and extra-urinary 
tract infections—cases ranging from “severe” to “hopeless” —intrave- 
nous administration of Furadantin achieved clinical and bacteriologic 
cure or marked improvement in a high percentage. Often, a wide variety 
of antibiotics and sulfonamides had failed to control the infection. 


Case Summaries 


Sex; Age; 
Disease Treated 


M; chronic cystitis, 
pyelonephritis 


F; chronic pyuria 
with fever 


F; 39; 
pyelonephritis 


M; 79; 
bacteremia 


F; pyuria, 
probable bacteremia 


M;; pyelitis, probable 
bacteremia, chills 


Bacteremia 


Causative 
Bacterium 


Ps. aeruginosa 
in urine 


E. coli 
in urine 


Ps. aeruginosa 
in urine 


E. coli 
in urine 


A. aerogenes 
in urine. Blood 
culture—neg. 


E. coli, Ps. 
aeruginosa 


Blood culture 
positive 


Coexisting 
Disorder 


Staghorn calculus, 
right 


Post-transurethral 
resection 


Post-panhysterectomy 


. Bilateral 


renal calculi 


_ Psychosis 
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Furadantin 
Dosage 


180 mg. daily, 
3 days 


180 mg. daily, 
4 days 


60 mg. q. 8 h., 
3 days 


360 mg. q. 8 h. 
for 3 doses, then 
180 mg. b.i.d., 2 
days 


180 mg. b.i.d., 
3% days 


180 mg. q.i.d., 
5 days 


180 mg. daily, 
2 days 


Result of 
Treatment 


Cured 


Cured 


Cured 


Cured 


Cured 


Cured 


Inconclusive, 
blood culture 
negative 


Remarks 


Resistant to broad spectrum antibiotics and 
sulfonamides. In 3 days, afebrile; urinary frequency, 
urgency gone, urine culture negative. 


Resistant to penicillin and sulfonamides. In 4 days, 
“afebrile and infection cleared,” urine culture negative. 


Organism resistant in vitro to Furadantin. Changed 
to oral form after 3 days on I.V. . 


36 hours post-op.temp. 106.4°. Remission of fever 16 
hours after starting Furadantin I.V. Negative 
urine culture in 5 days. 


Antibiotics for 2 weeks. Added oral Furadantin 4 days. 
Patient semi-comatose when Furadantin I.V. started. 
Afebrile in 24 hours. Urine culture sterile at 14th day. 


When Furadantin I.V. started temp. 104°. In 24 hours, 
temp. 99°. Previous treatment included penicillin, 
streptomycin and sulfonamide for 5 days each. Patient 
discharged on oral Furadantin for 5 days. Returned 
to clinic with negative urine. 


“Patient had been resistant to penicillin and streptomycin.” 
Chlortetracycline given intercurrently with Furadantin I.V. 
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Sex; Age; 
Disease Treated 


M; empyema and 


Causative 
Bacterium 


Pseudomonas sp. 


Coexisting 
Disorder 


Pulmonary TB, 


post-surgical wound pneumonectomy 
infection 
M; 75; acute None isolated Prostatectomy 
pyelonephritis from blood or month before 
urine but gross 
pus in urine 
F; 77; cystitis, (Not stated) Diabetes mellitus 
atypical pneumonia 
F; furunculosis M. pyogenes Post-pyelonephritis 
var. aureus 
M; 62; recurrent Proteus sp. Benign hypertrophic 
gross hematuria, in urine prostate 
F; 69; peritonitis, E. coli in Cancer of colon 
bacteremia peritoneal with perforation, 
fluid. Proteus resection 
sp. in blood 
M; 28; peritonitis, Proteus sp. Ulcerative colitis, 
bacteremia in peritoneal obstruction at ileostomy 
fluid and blood and perforation of small 
intestine. Resection of 
perforation and revised 
ileostomy. Shock 
M; 76; pyelonephritis, Proteus sp., Bilateral renal 
cystitis A. aerogenes calculi, uremia 
in urine 
8 weeks old infant; E. coli in aa 
meningitis spinal fluid 
and urine 
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Furadantin 1.V. 
Dosage 


180 mg. daily, 
3 days 


180 mg. b.i.d., 
2 days 


180 mg. daily, 
3 days 


180 mg. daily, 
3 days 


180 mg. daily, 
3 days 


600 mg. daily, 
4 days 


600 mg. daily, 
5 days 


240 mg. daily, 
4 days 


3.3 mg./Kg. 
q. 12 h. 
for 5 doses 


Result of 
Treatment 


Improved 


Cured 


Cured 


Markedly 
improved 
Improved 


Cured 


Cured 


Cured 


Cured 


Previous streptomycin and INAH, pneumonectomy. 
Empyema and wound infection with Pseudomonas. 
After Furadantin I.V. temp. normal, wound improved. 
Continued on oral Furadantin. 


Temp. 103° reduced to normal, urine clear and patient 
discharged in 2 days. “‘... without Furadantin 
I.V.... probably would have died.” 


Penicillin-dihydrostreptomycin 5 days previous. Temp. 
104.4° to normal 24 hours after Furadantin I.V. instituted. 


Continued elevation in temp. (100-101°) for 10 weeks 
in spite of intensive antibiotic therapy. Temp. 
dropped slowly to normal on Furadantin I.V. and 

no new furuncles developed. 


Previous sulfonamide treatment 7 days. Bacterium 
resistant to all tested drugs, slightly sensitive to 
Furadantin. Temp. normal in 3 days. Followed with oral 
Furadantin 6 days. TUR following day. Uneventful post-op. 


Sensitive to chloramphenicol and Furadantin. Furadantin 
blood level 6-12.5 gamma/cc. Temp. subsided in 24 

hours. Culture sterile in 4 days and no drainage. Patient. 
discharged in 2 weeks. 


Sensitive to chloramphenicol and Furadantin. Furadantin © 
blood level 12.6 to 14.2 gamma/cc. 


Oral Furadantin ineffective. With Furadantin I.V., cultures 
became sterile. Furadantin blood levels 2.9 to 6.2 gamma/ce. 


Fever 2 days. Received antibiotics and sulfonamides. 
Temp. 103° became normal in 16 hours following 
institution of Furadantin I.V. and remained so for 
duration of hospitalization. 
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FURADANTIN I/ntravenous Solution 


DOSAGE AND ADMINISTRATION: Furadantin Intravenous Solution contains 
0.6% Furadantin, dissolved in polyethylene glycol 300. Each 10 cc. ampule con- 
tains 60 mg. of Furadantin. The solution is sterile and must be dissolved aseptically 
in a sterile diluent prior to use. 


The recommended diluent is 5% dextrose solution. Furadantin Intravenous Solu- 
tion is compatible with normal! saline and %.M sodium lactate solutions, but these 
should be used only when definitely indicated because of the possibility of further 
disturbing an already upset electrolytic balance. Administer as an intravenous drip 
at a rate indicated for the patient’s general condition and age. The suggested 
dosage is 5 to 7 mg. per Kg. body weight (2.2 to 3.1 mg./lb.) per 24 hours in 2 
divided doses. The single dose of Furadantin Intravenous Solution for the average 
adult is 30 cc. (3 ampules or 180 mg.) in at least 500 cc. of diluent. If tolerated, 
this is repeated so that 2 such doses (860 mg.) are given over 24 hours and con- 
tinued for 7 days, if necessary. Following are average dosage schedules: 


Weight of Patient Size of Single Dose Minimal Amount of Diluent 
120 Ibs. or over (54 Kg.) | 30 cc. (3 amp.) = 180 mg. 500 cc. 
80 to 120 lbs. (36-54 Kg.)| 20 cc. (2 amp.) = 120 mg. | 350 cc. 
40 to 80 Ibs. (18-36 Kg.) | 10 cc. (1 amp.) = 60 mg. 175 ce. 


In urinary tract infections, the intravenous form may be replaced by the oral 
dosage form of Furadantin when sufficient improvement has resulted and patient 
can take medication orally. 


SIDE REACTIONS: Nausea or emesis may occur occasionally. These are often 
minimized by a decrease in dose rate. Sensitization occurs rarely in the form of 
urticaria or an erythematous, maculopapular rash. This may be controlled by dis- 
continuing treatment immediately and employing the usual measures such as 
epinephrine, antihistaminics or adrenocorticosteroids. Occasionally patients may 
show minor side reactions such as headache or malaise. No stomatitis, colitis, 
proctitis, anal pruritus, monilial superinfection, staphylococcic enteritis or renal, 
hepatic or hemic toxicity have been reported. 


With intravenous administration, it is important to be alert to the possibility of 
central nervous system effects such as muscular twitching or spasticity. Should 
this occur, calcium gluconate should be administered intravenously and Furadantin 
discontinued. Adequate amounts of vitamin B complex and vitamin C should be 
supplied to the patient on intravenous Furadantin therapy. 


SUPPLIED: Sterile 10 cc. ampules (60 mg. Furadantin each), box of 12. 


NOTE: Furadantin Sensi-Discs (100 meg.) for sensitivity testing are available 
from the Baltimore Biological Laboratories. Materials and instructions for serial- 
tube dilution tests may be obtained from the Medical Director of Eaton Labora- 
tories. To simplify sensitivity testing with Furadantin and to provide maximum 
reproducibility and reliability, Eaton Laboratories has prepared a new booklet, 
“Bacterial Sensitivity Testing with Furadantin and Furacin,” copies of which may 
also be obtained by writing to the Medical Director. 


For oral administration in the treatment of genitourinary tract infections: 
Furadantin tablets, 50 and 100 mg.; Furadantin Oral Suspension, 25 mg. per 5cc. tsp. 


NITROFURANS-—<a new class of antimicrobials—neither antibiotics nor sulfonamides 


PRODUCTS OF EATON RESEARCH—EATON LABORATORIES, NORWICH, N. Y. 
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CORNEAL GRAFT 


No. 2 of an operative series—for details, see next page 


Unequalied tor Special Surgery:* 
‘CREST’ Brown Milled Surgeons’ Gloves by SEAMLE®S 


EZON 


Modified Starch 
DUSTING POWDER 


MICRO-PULVERIZED 
APPROX. 1% GRAMS 


SEAMLESS 


Unmatched for eye, brain, cardiac and vascular surgery. 


The ultimate in sensitivity and comfort—47 per cent thinner and softer 
than ordinary surgical gloves. 


Non-skid surface affords more positive handling when wet. 


Hypoallergenic properties minimize the possibility of contact dermatitis. 


* NOTE: Not recommended for general surgery 
because they are so extremely thin. 
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“WA corneal graft of appropriate size is cut from the donor 2. The site of excision of the patient's diseased cornea is 
=  @ye with a Castroviejo trephine. inset shows excised button marked with o trephine of the same size as that used to obtain 
of heaithy corneal tissue. the donor graft. 


2 : 3 ‘As s00n @5 the anterior chamber is entered, the trephine ts 4, Following removal of the diseased corneal tissue, the donor 
withdrawn and the excision is completed with Castroviejo button is brought to the open incision with two preplaced 


~ @urved scissors. This procedure avoids damaging the iris. sutures. The graft is then accurately positioned. 


5. Sutures are placed with Castroviejo No. 82 stainless steel 6. Appearance of completed keratoplasty after placing of 
Grishaber needle and 6-0 silk. They pass through the epithelium final four sutures. Air may now be injected into anterior 
and stroma and are continued through the recipient cornea chamber to minimize the development of anterior synechia. 
and tied. 


Corneal graft is one of a series of surgical drawings in color illustrating an important ¥ es 
procedure perfected during the past decade. It is brought to you as a service by econ preys el 
Seamless, the world’s largest manufacturer of surgeons’ gloves. If you would care to surgeons. ; 

examine any of the Seamless Gloves . . . 'Crest', Brown Milled, or White or Brown 

'Limber-Latex', write for a sample giving your glove size. 


1, Castroviejo, Ramon, Trans. Am. Ophth. Soc., Eighty-fifth Annual Meeting, Hot Springs, Virginia, 1949. 


SURGICAL RUBBER DIVISION 


THE SEAMLESS russer COMPANY 


NEW HAVEN 3, CONN., U.S. A. 
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(VITAMIN K}, MERCK) 


. vitamin is more effective than any other 
agent now available in combating drug-induced 
hypoprothrombinemia.’’! “‘Vitamin Ki appears to 
be equally effective by the oral or intravenous 
route.’’2 Beneficial effects are apparent in 6to10 
hours following oral use. 


Supplied: Oral MEPHYTON—tabiets of 5 mg. of vitamin K 1, in bottles of 100. Emulsion of MEPHYTON 
—in boxes of six 1-cc. ampuls, 50 mg. of Ki per cc. 


References: 1. Gamble, J.R., et al. Arch. Int. Med. 95:52, 1955. 2. Gamble, J.R., et al. J. Lab. & 


Clin. Med. 42:805, 1953. 


MERCK SHARP & DOHME 


DIVISION OF MERCK &CO., INC. PHILADELPHIA 1, PA. 
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PILLING —PHILA. 


Memostat grasping 
umbilical cord 


SALVATORE 
UMBILICAL CORD LIGATURE CARRIER* 


Uses Latex Bands ... Efficient, Easy Technic 
developed for Joseph E. Salvatore, M.D., Hahnemann Hospitai, Philadelphia 


This new Pilling instrument places the ligature—a small latex band—on the cord. 
This produces hemostasis surely and easily because the contractile force of the latex 
reduces the band’s diameter-as the mummifying cord reduces its size. 


The carrier makes a triangular-shaped opening in the latex band allowing for pas- 
sage of even the largest cords. 


TECHNIC: 
1. Spread the instrument with attached 3. Release the band on the cord approxi- 
band, pass a hemostat through the tri- mately 1-1/2” from the newborn’s abdo- 
angular opening. men. 

4. Section the cord 1” distal to the band. 
2. Grasp the cord with the hemostat and (The band remains until the cord separates 
pull through the band. from the abdomen.) 


Catalog No. G-975 . . . Prices on application 


G-350 Wilson’s Amniotic Trocar 


Write for information on these and other 
fine Pilling instruments for ,OB-GYN. 


P-21322 Douglas Measuring Plate 
Order direct from Pilling 


* Patent Applied for 


GEORGE P. PILLING «& son co. 


3451 Walnut Street + Philadelphia 


Pilling New York Office—4 W. 56th St., N. Y. 19, N. Y., Circle 5-8125 
George S. Weigand, 4988 Reforma Rd., Woodland Hills, Calif. 
Charles H. Dunham, 9508 Monroe Ave., Washington 22, D. C. 

CABLE ADDRESS: Surgical-Phila. 
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Gudebrod OFFER 


sutures 


Dri-Pak® sutures with Mintrau- 
matic® Needle, sterile, in dry 
envelopes. 


Sr A Complete Line of Silk or 
Cotton Sutures 


Ww The Most Convenient and 
Most Modern Packaging 


Dri-Pak® sutures, silk or cotton, 
Sterile, in tubes. 


Add to these the full 
Gudebrod line of sterile 


and non-sterile sutures— 


plus Gudebrod specialties 


—and every operating 


room need for non-absorb- 
able sutures is fulfilled. 


® 
Dri-Pak® sutures, 
cut lengths or ligature reels, sterile, 
on reels, in dry envelopes. 


Ww Superior Handling Qualities 
for the Surgeon 


Ww Simpler Procedures for the 
Operating Room Supervisor 


sutures, on Rubber tubes or spools, 


€ Champion Silk sutures or Cotton 
non-sterile. 


Gudebrod sros. SILK CO., INC. 


Surgical Division: 225 West . Executive Offices: 12 South 
34th St., New York 1, N. Y. 12th St., Philadelphia 7, Pa. 
CHICAGO ° BOSTON ° LOS ANGELES 
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RIB-BACK 


To the Profession it has served with undivided responsi- 
bility for so many years ... BARD-PARKER has de- 
voted its scientific knowledge and the inimitable skill 
of its craftsmen in developing the finest surgical blade 
possible . . . a blade that meets the demand of the Pro- 


fession for quality and economy. 


The satisfaction of knowing you have chosen the best 


is yours when you use B-P RIB-BACK blades. 


: its ek arp Ask your dealer 


BARD-PARKER COMPANY, INC. 
Danbury, Connecticut 
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BEFORE | AFTER” 
To help you show it better... 


Choose this new Kodak 300 Projector... 


With the Kodak Readymatic Slide Changer, you load 

your slides—up to 36 of them, 135, 828, or 14-inch 

square, in cardboard mounts—and away you go. You 

start with a stack, you end with a stack—ready to 
a show again. List, $59.50. 


With the Automatic Magazine Changer, metal maga- 
zines, each holding up to 36 cardboard 2 x 2 slides, are 
always ready for use. Push-pull movement of changer 
handle projects slide, stores it, and automatically 
advances magazine to next $69.50. 


The new Kodak 300 Projector offers 
you big-projector brilliance without 
bulk or bother. A superb optical system 
with new-formula, 4-inch //3.5 Kodak 
lens assures even illumination—wider 
pictures—crisp, clear, color-brilliant. 
New, turbo-type blower cools slides 
and optical system. Smart in design, 
easy to use, easy to carry and store. 


See your photographic dealer, or 
write for details. 


Prices are list, include Federal Tax where applicable, 
and are subject to change without notice. 


EASTMAN KODAK COMPANY, Medical Division, Rochester 4, N. Y. 
Serving medical progress through Photography and Radiography 
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THE ORIGINAL 


MARLEN BILIARY 
DRAINAGE KIT 


(FOR BILIARY AND OTHER DRAINAGES) 


ALL PATENTS APPLIED FOR 


The Marlen Biliary Kit was Designed to Fulfill the Need of 
Collecting Biliary Drainage from Patients after an Operation on 
the Biliary Tract. 


—FEATURES— 


@ ELIMINATES THE BOTTLE FORMERLY USED 
FOR DRAINAGE COLLECTION. 


®MADE OF TRANSPARENT LIGHTWEIGHT 
PLASTIC AND IS ODORLESS. 


© AIDS IN THE RECOVERY OF THE PATIENT BY 
ALLOWING COMPLETE FREEDOM OF MOVE- 
MENT. NO LONGER NEED THE PATIENT 
WORRY ABOUT DROPPING OR BREAKING 
A CUMBERSOME BOTTLE OR NEED THE 
PATIENT FEEL CONSPICUOUS WHILE GOING 
ABOUT HIS DAILY ROUTINE AT THE HOS- 
PITAL. 


@ ELIMINATES THE DANGER OF THE “'T’’ TUBE 
PULLING OUT WHEN THE PATIENT TURNS 
IN BED AND TUGS ON THE CONSTANT 
DRAINAGE TUBING. 


@ USE OF THE MARLEN BILIARY DRAINAGE KIT 
REDUCES THE TIME FORMERLY SPENT BY 
NURSES IN EMPTYING CLEANING 
BOTTLES. 


@ WHEN NECESSARY, THE PATIENT MAY BE 
. SENT HOME WEARING THE KIT. 


® THE COMPLETE KIT CONSISTS OF A PLASTIC 
POUCH, ELASTIC WAIST BELT, ‘'T’’ TUBE 
FITTING AND CLAMP. INSTRUCTIONS COME 
WITH EACH KIT. 


Literature and Prices Available on Request \ 


MANUFACTURED BY THE 


MARLEN MANUFACTURING and DEVELOPMENT CO. 


14807 KINSMAN ROAD—CLEVELAND 20, OHIO—TELEPHONE: WASHINGTON 1-5368 
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NEW INTRAMUSCULAR IRON PROVIDES 
PRECISION THERAPY, PROMPT RESPONSE 


IMFERON,® the new intramuscular iron-dextran 
complex, was introduced to American hematol- 
ogists at the Sixth International Congress of 
the International Society of Hematology held 
in Boston, August 27 to September 1, 1956. 
Recent experience from over 6 million injec- 
tions has shown that this iron preparation is 
easy to administer, notably free from toxic ef- 
fects, quickly absorbed and productive of rapid 
hematologic and clinical improvement. It has 
been termed “...the only therapeutically effec- 
tive iron preparation for intramuscular use....”" 


IMFERON meets the need for a safe, effective 
agent when parenteral iron is preferable for 
patients with iron deficiency anemia who are 
resistant or intolerant to oral iron, those with 
depleted iron reserves and those who require 
rapid restoration of hemoglobin, e.g. last tri- 
mester of pregnancy. 


Previous parenteral iron preparations were 
unsatisfactory because of toxicity, pain on 
injection, or because they contained insufficient 
iron. IMFERON contains the equivalent of 5 
per cent elemental iron. It is more stable than 
iron saccharate both in vitro and in vivo and 
does not precipitate in plasma over a wide pH 
range. It is isotonic with tissue fluids and has 
a pH of 5.2 to 6.0° Utilization for hemoglobin 
formation is almost quantitative. 


Precision Therapy with IMFERON: Before treating 
a patient with IMFERON, total iron requirement 
is calculated by formula or determined from a 
convenient dosage chart. Then appropriate 
amounts of IMFERON are injected daily or 
every other day, until the total calculated 
required amount is given. 


Iron Deficiency Anemia of Infancy: IMFERON pro- 
vides a convenient safe means for restoring 
hemoglobin levels and iron reserves in anemic 
infants. Excellent results were obtained by 
Gaisford and Jennison® with IMFERON in 100 
iron-deficient infants. From a pretreatment 
average of 54.5 per cent, hemoglobin levels 
rose to 87 per cent 10 weeks after the start 
of therapy. 


References: (1) Brown, E. B., and Moore, C. V., in 
Tocantins, L. M.: Progress in Hematology, New York, 
Grune & Stratton, Inc., 1956, vol. I, p. 25. (2) Gais- 
ford, W., and Jennison, R. F: Brit. M. J. 2:700 (Sept. 
17) 1955. (3) Wallerstein, R. O.: J. Pediat. 49:173, 
1956. (4) Sturgeon, P: Pediatrics 18:267, 1956. 
(5) Jennison, R. F., and Ellis, H. R.: Lancet 2:1245 
(Dec. 18) 1954. (6) Scott, J. M., and Govan, A. D. T.: 
Brit. M. J. 2:1257 (Nov. 27) 1954. (7) Grunberg, A., 


Clinical improvement paralleled this response. 
Premature infants and surgical cases were 
similarly benefited. IMFERON gave “...all the 
advantages of transfusion or intravenous ther- 
apy without the disadvantages.’”” There were 
no side effects in any of the infants treated. 
Wallerstein® confirmed these results, furnishing 
evidence that IMFERON is well absorbed and 
appears in the bone marrow 12 to 24 hours 
after injection. Results are equal to those with 
intravenous saccharated iron oxide without the 
unpleasant side effects. Sturgeon‘ showed that 
the first year’s iron requirements in infancy can 
be supplied with three injections of IMFERON. 


Iron Deficiency Anemia of Pregnancy: Nausea pre- 
cludes oral iron therapy in many anemic preg- 
nant women. In those with severe anemia who 
are first seen late in pregnancy, prompt 
hemoglobin regeneration is unobtainable with 
oral iron. IMFERON produced prompt hemo- 
globin responses in anemia of pregnancy,”* the 
results being similar to those obtained with 
intravenous saccharated iron oxide. Side effects 
were virtually absent with IMFERON.*® 


Resistant Hypochromic Anemia: Patients who do 
not respond to oral iron, those who cannot take 
oral iron and those with gastrointestinal pathol- 
ogy respond well to injections of IMFERON.”” 
While oral iron is of little value in treating 
the anemia of rheumatoid arthritis, IMFERON is 
“...as beneficial as intravenous iron and easier 
to administer.”* 


Present Studies: Published reports and recent 
findings of clinical investigators confirm the 
effectiveness and safety of IMFERON for hemo- 
globin regeneration and creation of iron stores. 
More than 70 studies are now being completed 
in the United States. Reports stress prompt 
hemoglobin response, ease of administration 
and freedom from side effects. Clinicians desir- 
ing additional information should request 
Brochure No. NDA 17, IMFERON, Lakeside 
Laboratories, Inc., Milwaukee 1, Wisconsin. 


and Blair, J. L.: A.M.A. Arch. Int. Med. 96:731, 
1955. (8) Millard, J. B., and Barber, H. S.: Ann. 
Rheumat. Dis. 15:51, 1956. (9) Baird, I. M., and 
Podmore, D. A.: Lancet 2:942 (Nov. 6) 1954. 
(10) Cappell, D. F; Hutchinson, H. E.; Hendry, E. B., 
and Conway, H.: Brit. M. J. 2:1255 (Nov. 27) 1954. 
(11) Stevens, A. R.: A.M.A. Arch. Int. Med. 96:550 
1956. 


IMFERON® IS DISTRIBUTED BY LAKESIDE LABORATORIES, INC., UNDER 
LICENSE FROM SENGER LABORATORIES, LIMITED. AVAILABLE IN 2-CC. 
AND S-CC. AMPULS THROUGH YOUR REGULAR SUPPLIERS. 
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Enhances recovery 


PANCEBRIN 


(Multiple Vitamins, Injectable, Lilly) 


Parenteral multivitamins for 
your surgical patients 


‘Pancebrin’ is available in 2-cc. | Ready-to-use ‘Pancebrin’ provides a sterile, stable 
and 10-cc. ampoules. 


Each 2 ce. (usual daily dose) pro- _— solution of essential vitamins. It is especially rec- 


vide: 

Thiamin Chloride 10 mg. ommended for surgical patients, debilitated indi- 

Riboflavin mg. 

Pyridoxine Hydrochloride 3 mg. = 

viduals, and those unable to ingest or retain food 

Nicotinamide 20 mg. 

Ascorbic Acid 60mg. | because of anorexia, nausea, or vomiting. 

Alphatocopherol 2 mg. 

: 
Tete | 10,000 USP. units Use intramuscularly or add to dextrose or saline 

Vitamin D 


Synthetic 1,000 U.S.P. units solutions for intravenous infusion. 


ELI LILLY AND COMPANY e¢« INDIANAPOLIS 6, INDIANA, U.S.A. \ 
700009 
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NUMBER ONE 


EDITORIAL 


The Use and Abuse of Inert Materials 


in Hernia Repair 


N recent years there has been a marked in- 

crease in the use of inert materials or im- 
plants in surgical procedures. This trend is 
apparent in all branches of surgery and I 
believe it is appropriate that some of the 
harmful or deleterious effects of these sub- 
stances be reviewed. I wish to confine my 
present remarks to the use of these materials 
in the repair of hernias. The medical literature 
is replete with reports extolling the advantages 
of such materials as tantalum, stainless steel, 
nylon, dacron and fortisan fabric in the repair 
of various types of hernias. There is a serious 
lack of accurate statistical information or 
clinical experience with these various types of 
implants. 

Basically, the repair of any hernia requires 
only the reduction of the hernial contents, 
obliteration of the sac and finally closure of the 
hernial orifice. 

There is general agreement that the use of 
the patient’s own tissues in closing the hernial 
defect offers the best hope of effecting a per- 
manent cure of the hernia. Every foreign body 
causes a certain amount of tissue reaction and 
this reaction always impedes the normal deli- 
cate healing process. If this reaction is extensive 
and a considerable accumulation of serum oc- 
curs which requires frequent aspirations, infec- 
tion is very likely to occur predisposing to 
recurrence of the hernia. 

There is no doubt in my mind that these 
various implants have been used too indis- 
criminately in recent years. In many years’ 
experience at the Ruptured and Crippled 


Hospital, I can recall very few cases of in- 
cisional hernias in which the patient’s own 
tissues could not be used to close the defect 
in the abdominal wall. To be sure, some of 
these repairs were more secure than others, but 
even in those cases in which the patient’s own 
tissues left something to be desired, I am cer- 
tain the use of the various meshes would not 
have significantly improved the repair. 

There is no excuse for the use of these im- 
plants in the repair of inguinal hernias. In 
this type of hernia the best chance of a cure is 
in the use of one of the conventional types 
of repair, aided when necessary by either 
transection of the cord or orchidectomy. 

In the past few years I have had occasion to 
reoperate on many patients who were unfor- 
tunate enough to have had some type of inert 
substance used in the repair of their hernias. 
Their recurrent hernias with multiple draining 
sinuses have presented real problems. After 
reoperating on these patients, I have invariably 
been convinced that the implants were not 
indicated in the first operation since it was 
possible to repair these recurrent hernias by 
using one of the conventional methods of re- 
pair. Sound surgical judgment is still the prime 
prerequisite of the good surgeon. It is my con- 
viction that its absence has been clearly 
demonstrated in most of the patients who have 
come under my care following the use of these 
various implants, and their indiscriminate use 
in the repair of hernias should be condemned. 

L. Mater, M.D., 
New York, New York 


American Journal of Surgery, Volume 94, July, 1957 
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SCIENTIFIC PAPERS 


Long Term Survival Following 
Right Hepatic Lobectomy 


ALEXANDER BRUNSCHWIG, M.D., New York, New York 


From the Memorial Center for Cancer and Allied Diseases, 
New York, New York. Compilation of the data berewith 
published was made possible by a grant from the James S. 
and Marvel Adams Foundation, Greenwich, Connecticut. 


ey frequency of radical operations on the 
liver is increasing although the general 
principles of hepatic surgery were established 
in the latter part of the last century and the 
first two decades of this century. The purpose 
of this report is to record four instances of right 
hepatic lobectomy, all these patients are sur- 
viving in good condition five or more years. 
These patients have been mentioned pre- 
viously in the literature but only in conjunction 
with discussions concerning the feasibility of 
right hepatic lobectomy [1,2]. The factor 
emphasized in this report is that longevity in 
normal status can be expected following such 
radical surgery for both benign and malignant 
hepatic neoplasms. 

The conception of what constitutes a right 
lobectomy is not entirely clear because of the 
difference between the classic gross anatomic 
description of the right lobe and the definition 
of the right lobe based upon vascular injections 
reported some years previously and again de- 
scribed in the recent literature. According to 
the classic gross anatomic description, all liver 
tissue to the right of the falciform ligament is 
regarded as the right lobe. Actually the quadri- 
lateral portion to the left of the gallbladder 
fossa and to the right of the falciform ligament, 
and bounded above by the porta hepatis is a 
separate lobe—the quadrate lobe. Vascular in- 
jection studies would indicate that there is an 
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appreciable variation in the number and course 
of the large vessels and these determine a true 
lobar organization. Thus, based upon the in- 
ternal arterial organization, the right lobe is 
comprised of five smaller lobes according to 
Couinaud and six smaller lobes according to 
Healey and Schroy. Hjortojo states that the 
glissonian system delineates a right half, a left 
half and a mesial segment of the liver. A de- 
tailed discussion of the internal vascular and 
true lobar organization of the liver has been 
presented by Gans [3]. 

In the present report, however, the time- 
honored custom of referring to the right lobe as 
that portion to the right of the falciform liga- 
ment will be adhered to. A truly complete right 
hepatic lobectomy would not appear to be 
feasible, that is, perpendicular amputation of 
all hepatic tissue to the right of and actually in 
the plane of the falciform ligament, because of 
interference with the main vascular supply of 
the left lobe which is in the porta hepatis. 


GENERAL PRINCIPLES OF TECHNIC 


In the case of so-called total right hepatic 
lobectomies, two general principles of excision 
are described: (1) immediate transection of the 
lobe through its base, about 2 to 3 cm. to the 
right of the falciform ligament, by a combina- 
tion of progressive sharp and dull dissection 
employing compressing mattress sutures as 
needed on the stump side of the incision and 
clamping of vessels and large bile ducts as they 
are encountered; and (2) the so-called con- 
trolled method of first isolating, transecting and 
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Long Term Survival after Right Hepatic Lobectomy 


dividing the large arterial and venous (portal) 
branches to the lobe in the portahepatis, and 
the transection and ligation of the large hepatic 
veins as they exit from the liver to join the 
inferior vena cava. In the second procedure, 
when vascular channels are interrupted, most 
of the right lobe rapidly exhibits a dark, 
cyanotic appearance and the transection is 
carried out through the base in normal-appear- 
ing parenchyma 1 to 3 cm. away from the 
cyanotic border. 

The choice as to which method to use is up 
to the surgeon. Both procedures can be per- 
formed satisfactorily. In the four patients 
described herein, the direct transection (or 
guillotine) procedure was followed because by 
this method lobectomy may be performed 
without opening the right thoracic cavity. In 
the controlled method, extension of the ab- 
dominal incision through the right costal arch 
to open the thorax is necessary for forward 
mobilization of the right hepatic lobe in order 
to secure and transect the deep hepatic veins 
coursing from the deep posterior aspects of the 
liver into the inferior vena cava, before transec- 
tion of hepatic parenchyma is attempted. 

I have performed right hepatic lobectomy 
by the controlled principle, but none of the 
patients reported herein were operated on in 
this manner. In fact, on the basis of my ex- 
perience, I believe that the likelihood of 
morbidity is reduced if the right thoracic 
cavity is not entered. However, there is no 
question that mobility of the right lobe is 
greatly facilitated and exposure of the opera- 
tive field is enhanced if the thoracoabdominal 
incision is employed. Right hepatic lobectomy 
by the “guillotine method” and not by means 
of a thoracoabdominal incision is more difficult, 
and because of reduced exposure and more 
limited mobilization of the right lobe, accidental 
hemorrhage is more difficult to cope with. 


CasE1.* E. J., a fifty-three year old woman, 
was conscious of the presence of an epigastric 
mass which had increased in size during the 
previous three years. She also had ill-defined 
episodes of epigastric pain, occasional nausea 
and vomiting and temperature elevations to 
102°F. In 1948 laparotomy had been performed 
and a large mass was seen attached to the 
anterior aspect of the right lobe of the liver. 
After a biopsy specimen was taken (proved 
) * Previously cited [2]. 


to be hemangioma), further procedure was 
abandoned because of hemorrhage. Menor- 
rhagia had been present for several years. 
She also had undergone myomectomy ten 
years previously. 

Physical examination on the present admis- 
sion revealed a woman who appeared younger 
than her stated age. A large, firm mass occupied 
the upper abdomen, mostly on the right, and 
measured roughly 25 by 14 cm. It seemed fixed 
to the upper anterior abdominal wall, on which 
there was a long transverse scar. The mass was 
smooth, non-tender and very hard. No thrill 
was audible or palpable. Pelvic examination 
revealed an enlarged movable uterus with 
coarse nodulosity. The uterine sound revealed 
an endometrial cavity 12 cm. in length. Lab- 
oratory studies were not relevant. 

On January 4, 1951, exploratory laparotomy 
was performed through a high, midline incision. 
The procedure was complicated by the fact 
that the deeper layers of the anterior abdominal 
wall were densely adherent to the protruding 
portions of the tumor. When the mass was 
finally exposed, by lateral incisions to liberate 
a portion of the abdominal wall left adherent 
to the mass, it was found to arise from the 
anterior aspect of the liver and had replaced 
the major portion of the liver. The mass itself 
was grossly recognizable as a cavernous heman- 
gioma, and its surfaces presented numerous 
areas of cicatrization. At one point the heman- 
gioma was inadvertently incised and consider- 


able oozing of blood occurred, but this was , 


controlled by gauze packs. When all fibrous 
and mesenteric attachments had been severed 
(the transverse colon was mobilized and re- 
tracted downward), the broad attachment to 
the liver was evident. A sharp line of demarca- 
tion was visible between the hemangioma and 


‘the liver parenchyma. Large mattress sutures 


of No. 2 chromic catgut were placed into the 
liver parenchyma just beyond the margins of 
the tumor, and tied. (Fig. 1.) By rapid sharp 
dissection liver tissue was incised transversely 
and wide of the margin of the growth. Consider- 
able oozing of blood developed. Individual 
pulsating vessels, large veins and bile ducts 
were clamped and tied. The incision began on 
the right and proceeded to the left extremity 
of the hepatic attachment. The cystic duct 
was clamped, ligated and transected to remove 
the gallbladder with the tumor; the lower por- 
tion of the falciform ligament and adherent 
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2nd LAPAROTOMY 
JUNE 8, 1954 RADICAL 
PANHYSTERECTOMY AND 
PELVIC NODE EXCISION 
FOR CARCINOMA CERVIX 
COMPLETE ABSENCE OF 
RIGHT LOBE NOTED 


Fic. 1. 


elliptic portion of attached deep abdominal 
wall were also resected. Bleeding from the raw 
cut surface of the liver was arrested by pressure 
with gauze packs. It became evident that a 
crescent-shaped portion of liver tissue, about 
8 cm. long, 6 cm. wide and 1 to 2 cm. thick, 
remained in the upper right portion of the 
resection field. In the great rush to terminate 
the operation it was the impression that about 
half the upper mesial portion of the right lobe 
remained; this was reported previously [2]. 
The patient was then placed in Trendelen- 
burg position and the pelvis inspected. The 
uterus was enlarged to slightly more than fist 
size and exhibited rounded fibroids 2 to 4 cm. 
in diameter. The adnexae were negative. Prior 
to operation the patient emphatically requested 
that hysterectomy was not to be performed 
unless absolutely necessary. In view of the fact 
that an extensive upper abdominal procedure 
had been performed and there was no evidence 
of malignant neoplasm in the pelvis, hysterec- 
tomy was not carried out. Appendectomy was 
rapidly performed and the abdomen closed. A 
gauze pack was placed with pressure against 
the liver surface and a soft rubber drain was 
inserted in the region of the ligated cystic duct. 
The excised right lobe measured 22 by 15 by 
11 cm. and weighed 1,650 gm. Attached to 
the anterior aspect was an elliptic segment of 
deep fascia from the anterior abdominal wall 
measuring 11 by 9 cm. Histologic study was 
reported as “hemangioma, chiefly cavernous.” 
(Fig. 2.) As stated previously, this case was pre- 
viously reported by me as a partial right hepatic 
lobectomy [2] but on subsequent reflexion it 
was felt that almost all of the right lobe was re- 
sected and the portion remaining was but a 


right lobe of liver. 


narrow rim of liver parenchyma in the upper 
mesial portion of the right lobe. This impres- 
sion was amply confirmed on June 3, 1954, 
when laparotomy was again performed for 
carcinoma, stage 1, of the uterine cervix. Rad- 
ical panhysterectomy and pelvic node excision 
were performed. On this occasion the upper 
abdomen was explored and the absence of the 
entire right lobe determined. The small segment 
of liver tissue remaining, as described previ- 
ously, apparently had atrophied completely. 

On March 1, 1957, six years and two months 
after right hepatic lobectomy, the patient re- 
mains well. 

Three years after right hepatic lobectomy 
the following blood chemistries were obtained: 
plasma protein, 6.3 gm. per cent; chlorides, 
106 mEq./L; COs, 25 mEq./L; urea nitrogen, 
6.8 mg. per cent; alkaline phosphatase, 2.7 mg. 
per cent; cephalin flocculation test, negative; 
sodium, 141 mEq./L; potassium, 4.14 mg./L; 
prothrombin time, 14.5 seconds. 


Case ul. M. C.,, a thirty-nine year old 
woman, was in good health until November, 
1951, when attacks of chills and fever devel- 
oped. She was admitted to another hospital for 
study where it was observed that the right lobe 
of the liver was enlarged. A needle biopsy of 
the liver was performed, and because of evi- 
dence of internal hemorrhage, laparotomy was 
performed as an emergency procedure. The 
enlargement of the right lobe was then deter- 
mined to be due to a hemangioma. Hemorrhage 
was arrested and the abdomen closed. 

On February 11, 1952, I performed a second 
laparotomy through an upper abdominal trans- 
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Long Term Survival after Right Hepatic Lobectomy 


CASE I 


RIGHT LOBE 


B. 
OPERATION RECURRENCE 
FEB. Il, 1952 AUG. 13, 1953 
Fic. 3. 


verse incision. (Fig. 3A.) A bulky hemangio- 
matous mass was noted bulging mainly poste- 
riorly, but having replaced almost the entire 
right lobe. The anterior edge of the right lobe 
extended downward to the level of the iliac 
crest. The left lobe was enlarged to about twice 
normal size and on manual pressure seemed to 
collapse considerably. 

All ligamentous attachments of the right 
lobe were divided and the lobe brought well 
forward into the laparotomy wound. There was 
a zone of normal-appearing liver parenchyma 
between the falciform ligament and macro- 
scopic edges of the neoplasm. This zone was 
crescent-shaped, extending a short distance on 
to the diaphragmatic surface of the liver. A 
cleavage plane was developed between neo- 
plasm and normal parenchyma by means of 
sharp and blunt dissection. Large vessels and 
bile ducts were individually clamped and 


ligated as the transection progressed. The gall- - 


bladder was loosely attached and was com- 
completely liberated from the right lobe and 
retracted downward to remain in situ. When 
the right lobe was completely removed, the 
remaining base of the lobe was about 2 to 3 cm. 
in width to the right of the falciform ligament. 
Large mattress sutures were inserted to com- 
press the narrow remaining base of the right 
lobe. Tamponment of the large void occupied 
by the right lobe was effected with a large 
gauze pack and, in addition, soft rubber drains 
were inserted. The abdominal wound was 
closed. 

The resected right lobe measured 17 cm. in 
its greatest diameter, weighed 720 gm. and, as 
stated, was largely replaced by the tumor. 
Microscopic study of the latter revealed a 
hemangioma. (Fig. 4.) 

The patient was discharged thirteen days 
after operation. 


Fic. 4. Case 11. Photomicrograph of hemangioma of 
right lobe of liver showing somewhat more fibrosis than 
in case shown in Figure 2. 


On August 10, 1953, the patient was read- 
mitted because of pain in the right upper quad- 
rant and right back corresponding to the site 
of the right lobe. After previous discharge to 
her home in another city, evidence of right 
subphrenic abscess had developed with chills 
and fever; this subsequently partially evacu- 
ated itself by rupture into the right lung (no 
operation had been performed) because there 
were episodes of copious purulent sputum and 
severe cough. There was temporary improve- 
ment but in September, 1952, abdominal drain- 
age was performed elsewhere for persistent 
subdiaphragmatic abscess. In June, 1953, a~ 
fourth laparotomy was performed for explora- 
tion, and recurrence of the hemangioma was 
noted on the inferior margin of the stump of 
the right lobe. 

On August 13, 1953, I performed the fifth 
laparotomy (Fig. 3B) and exposed a partially 
regenerated right lobe about one-fourth the 
size of what the full sized normal right lobe 
would be expected to be. The recurrence meas- 
ured about 2.5 by 1 cm. A wedge-shaped seg- 
ment of liver tissue about 3 cm. in its greatest 
dimension was resected to include the regener- 
ated lobe. Of special interest was the apparent 
vascularity of the regenerated right lobe which, 
although appearing like normal liver tissue, 
when grasped by the hand could be rapidly and 
easily compressed as one would compress a 
sponge. 

Histologic study of the excised specimen 
revealed typical cavernous hemangioma. 

The patient was discharged on the ninth 
postoperative day and has been relatively well 
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(except for migraine) ever since, five years 
after right hepatic lobectomy was performed. 

On February 15, 1954, two years after the 
original right hepatic lobectomy, the following 
blood chemistries were obtained: cephalin floc- 
culation, 4 plus; thymol turbidity, 2.08 units; 
plasma protein, 8 gm. per cent; prothrombin 
time, 18.4 seconds; fasting blood sugar, 70 mg. 
per cent; blood urea nitrogen, 10.4 mg. per 
cent; serum chloride, 113 mEgq./L; CO, 
22 mEq./L; sodium, 140 mEq./L; potassium, 
3.84 mEg./L. 

In a recent communication (February, 1957) 
the patient stated she was reasonably well and 
fully active. 


Case. C. T., a fourteen year old girl, was 
suddenly seized with an acute abdominal pain 
while playing at school. She was taken to a 
hospital where a diagnosis of ‘acute abdomen”’ 
was made and laparotomy performed. A large 
bulging tumor in the right lobe of the liver was 
noted; apparently it had suddenly ruptured 
through Glisson’s capsule. A biopsy specimen 
of the small ruptured area was taken and the 
abdomen was closed. The diagnosis was malig- 
nant hepatoma. 

Two weeks later, on May 29, 1952, the pa- 
tient was admitted to my private service, and 
the abdomen was reopened through a right 
upper paramedial incision. The large bulging 
tumor, about 10 cm. in diameter, was observed 
in the lower anterior portion of the right lobe. 
The omentum, adherent to the biopsy site, was 
dissected away. The right lobe of the liver, after 
being freed from its peripheral attachments, 
was brought down sharply and outward into 


Fic. 6. Case 111. Photomicrograph of margin of malig- 
nant hepatoma excised from fourteen year old girl (sub- 
total right hepatic lobectomy). The patient is well five 
years after operation. 


the wound. By sharp dissection, the cystic 
artery and cystic duct below the tumor were 
exposed and transected, and the gallbladder 
was removed in the usual manner. By blunt 
and sharp dissection a large wedge-shaped por- 
tion of the right lobe of the liver, including the 
tumor, was excised, hemostasis being carried 
out by gauze pressure and by clamping and 
ligating individual large vessels as they were 
encountered. (Fig. 5.) At times temporary 
hemostatic mattress sutures were inserted for 
compression purposes, 2 to 3 cm. wide of the 
gross margins of the tumor. At the close of the 
excision large mattress sutures were inserted 
through normal parenchyma on each side of the 
large wedge-shaped excision site and the edges 
were approximated. It was estimated that 
about four-fifths of the right lobe of the liver 
was removed. A gauze pack was applied to the 
repair site and soft rubber drains placed above 
and below this area. The abdomen was closed 
in layers. 

The excised specimen measured 12 cm. in its 
greatest diameter. The included tumor was 
solid and the fresh surface gray-white in 
appearance. 

The histopathologic diagnosis was reported 
as showing primary malignant hepatoma. 
(Fig. 6.) 

Convalescence was uneventful and the pa- 
tient returned to her home in another city. 
Four years postoperatively she married and 
has had a normal existence ever since, i.e., five 
years after operation. 
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CASE I 


B. 
PRIMARY OP RECURRENCE 
APRIL 8, 1952 JULY 7, 1954 
Fic. 7. 


However, there have been two episodes of 
syncope which occurred since the previously 
described operation, but thorough clinical and 
laboratory examinations including encephalo- 
gram have been negative. l 


Case iv. L.B., a fifty-one year old woman, 
had undergone excision of a fibroadenoma of 
the left breast in 1941 and radical mastectomy 
for carcinoma of the left breast in 1942. On 
the present admission a large, movable mass 
was palpable in the right upper quadrant of 
the abdomen. The patient also had been com- 
plaining of menorrhagia and a cervical polyp 
was present; the uterus was enlarged due to 
leiomyomas. 

On April 3, 1952, the abdomen was opened 
through a high, midline incision with extension 
to the right. A fist-sized tumor mass bulging 
downward from the right lower angle of the 
right lobe of the liver was observed. Compres- 
sing mattress sutures were placed through liver 
parenchyma well proximal to the margins of 
the tumor, and by transection through liver 
tissue the tumor was excised. (Fig. 7A.) As a 
preliminary step to this procedure, the gall- 
bladder was isolated and removed in the usual 
manner, more for purposes of exposure of the 
undersurfaces of the liver rather than from ne- 
cessity. The incision was then extended down- 
ward and radical panhysterectomy for multiple 
leiomyomas of the uterus was performed. 

Pathologic study of the excised neoplasm re- 
vealed it to be a malignant hepatoma. (Fig. 8.) 

Following the operation the patient had 
excessive bronchial secretions for which tra- 
cheostomy was performed to permit more 
adequate aspiration of the tracheobronchial 
tree. 

The convalescence was rather stormy, but 
recovery ensued and the patient was discharged 


Fic. 8. Case 1v. Photomicrograph of malignant hepa- 
toma. The patient is alive and well five years after 
partial hepatectomy for resection of primary growth 
and three years after the completion of the right hepa- 
tectomy for metastases from the growth confined to 
the right lobe. 


on the twenty-sixth postoperative day. During 
the months that followed, an incisional hernia 
developed which fortunately permitted palpa- 
tion of the remaining four-fifths of the right 
lobe of the liver. 

She was followed up as an outpatient until 
late spring in 1954 when two separate nodules 
were palpable on the diaphragmatic surfaces 
of the right lobe. This was interpreted as 
metastases to the liver from the previously 
removed primary malignant hepatoma. On 
July 1, 1954, the abdomen was entered through 
the upper portion of the old incision and the 
hepatic metastases were noted. One measured 
about 6 cm. in diameter and one measured 
about 3 cm. in diameter. By means of sharp 
dissection and repeated series of temporary 
compressing sutures, the base of the right lobe 
2 to 3 cm. to the right of the falciform ligament 
was transected to complete removal of the right 
lobe and its included metastases. (Fig. 7B.) 
Individual vessels were secured and _ indi- 
vidually ligated. At the close of the operation 
hemostasis was completed. A gauze pack was 
applied against the fresh surface and the ab- 
dominal wound closed in layers. Pathologic 
examination revealed that the excised right 
lobe measured 20 by 16 by 9 cm. The two areas 
of metastasis measured 6 by 5 by 5 cm. and 
3 by 2 by 2 cm., respectively, and were the only 
areas of metastasis noted. Microscopic study 
showed these to be “recurrent malignant 
hepatoma (metastases).” (Fig. 8.) 
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Convalescence from this procedure, in con- 
trast to the previous convalescence, was essen- 
tially uneventful. For several weeks the drain- 
ing sinuses discharged mucopurulent material, 
but by November 10, 1954, drainage ceased and 
the sinuses were healed. During the following 
months there was enlargement of the left lobe 
of the liver interpreted as compensatory hyper- 
trophy. Following a maximum of hypertrophy 
there was regression in size of the left lobe to 
approximately twice the original size of the 
left lobe. 

Since this time the patient has been seen at 
frequent intervals and continues to lead a 
normal existence. Blood chemistries in August, 
1956, revealed the following: blood urea nitro- 
gen, 9.2 mg. per cent; plasma chlorides, 111 
mEq./L; plasma proteins, 8.7 mg. per cent; 
alkaline phosphatase, 3.3 units. 


COMMENTS 


The human organism is quite capable of sur- 
viving in normal status with only the left lobe 
of the liver in situ. It has long been appreciated 
that right hepatic lobectomy has a very large 
factor of safety; the figure previously given, 
based on animal experimentation, is 80%. Clin- 
ical observations would appear to bear this out 
for the human being. Detailed laboratory data 
were not presented in the cases described herein 
because the survival of the patients over the 
years in apparently normal status and show- 
ing no indication for physiologic disturbances 
is ample evidence of adequate function of 
the left lobe in maintaining general physiologic 
demands. 

In a previous report clinical observations of 
the surgical physiology of the liver, observed 
incident to partial hepatectomies and hepatic 
lobectomies, have been discussed [4]. 


SUMMARY 


1. The clinical records of four patients, three 
of whom underwent total right lobectomies and 
one of whom underwent subtotal right hepatic 
lobectomy, are presented. 

2. In two instances the lesions were massive 
angiomas with survival of patients at this 
writing of six years and five years, three 
months, respectively. In two instances the 
lesions were malignant hepatomas. In one 
instance (Case 11), subtotal right hepatic 
lobectomy was performed when the patient was 
fourteen years of age. Five years later she 
married, and is living and well. In the other 
instance (Case Iv), partial right hepatic lobec- 
tomy was performed; two years later the right 
hepatic lobectomy was completed due to metas- 
tasis from the primary lesion. The patient is 
well five years after the first operation and two 
years, three months after the second operation. 

3. The cases reported herein illustrate the 
principle that not only is right hepatic lobec- 
tomy consistently feasible but also prolonged 
survival in good health following such opera- 
tions for both benign and malignant disease 
may be anticipated. The left lobe of the liver 
alone is adequate to meet all physiologic 
requirements. 
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Operative Cholangiography in Surgery 
of the Biliary Tract 


Meyer Corrf, M.D., Philadelphia, Pennsylvania 


From the Departments of Surgery and Radiology, Albert 
Einstein Medical Center, Northern Division, Phila- 
delpbia, Pennsylvania. 


iy April, 1952, we reviewed a series of fifty 
cases in which both choledochostomy and 
cholangiography had been performed at this 
hospital during 1940 and 1951 [7]. In that series 
seventy-nine cholangiograms were taken, of 
which only 34 per cent were done in the oper- 
ating room. The remainder were taken post- 
operatively. Of the fifty patients, 18 per cent 
retained stones in the common duct. Therefore, 
we made certain recommendations to help re- 
duce this percentage, one of the most important 
of which was the more frequent use of operative 
cholangiography. Since that time this proce- 
dure has been much more frequently used and 
at present is almost routine. 

In this paper we are reviewing 100 consecu- 
tive cases treated during 1955, in each of which 
exploration of the common duct and operative 
as well as postoperative cholangiograms have 
been taken. The purpose of this review is to see 
if we have improved our surgical care of these 
patients in the last few years, and to see if 
operative cholangiography has helped in reduc- 
ing the percentage of retained common duct 
stones. 


OBSERVATIONS 


Sex Incidence. In this series there were 
seventy-two females and twenty-eight males. 
This corresponds with many other reports, 
showing that cholecystitis and cholelithiasis are 
almost three times as common in females as in 
males. 

Morbidity and Mortality. At one time the 
single added procedure of common duct ex- 
ploration along with cholecystectomy definitely 
increased the morbidity and mortality rates of 
these patients. In 1932 Lahey reported that in 


his clinic simple cholecystectomy had a mortal- 
ity rate of 4 per cent. This rose to 13 per cent 
when choledochostomy was added. However, 
over the years this percentage has dropped 
throughout the country. A review of biliary 
surgery done during 1954 at the Mayo Clinic 
showed a 0.52 per cent mortality rate from 
cholecystectomy alone as compared to 1.2 per 
cent in cases in which the common duct was 
also explored [12]. Mixter [22] reports a rise in 
the mortality rate of from 0.7 per cent for 
cholecystectomy alone to 3.9 per cent when 
choledochostomy was added. Does another 
added procedure, that of operative cholangiog- 
raphy, increase the morbidity or mortality 
rates? In our series of patients reported in 1952 
there was no mortality in the 34 per cent who 
underwent operative cholangiography. In this 
series of 100 patients, all of whom had operative 
cholangiograms taken, there was no mortality. 
In reviewing the literature we find very little 
mention of mortality or morbidity, even in the 
very large series of cases such as that of Hicken 
[13] and others, showing that the belief of most 
surgeons is that the procedure is harmless. 
Baker [1], in his editorial on operative cholan- 
giography, just barely mentions the possibility 
of untoward sequelae such as reflux pancreatitis 
and chemical cholangitis. We have not ob- 
served this in our patients and have not seen 
it mentioned elsewhere in the literature. In our 
own patients, any increase in morbidity was 
believed to be due not to operative cholangiog- 
raphy but to exploration of the common duct 
and the suture of a T-tube in it, or to the added 
duodenotomy and division of the sphincter, and 
the complications that might come from those 
mechanical procedures. 

If we use the length of postoperative stay 
in the hospital as one indication of morbidity, 
we find that 55 per cent of the patients stayed 
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from nine to twelve days, 73 per cent stayed 
from nine to fourteen days, and 14 per cent 
stayed twenty days or more. This latter per- 
centage is made up chiefly of those who had 
retained stones and were hospitalized longer 
while the Pribram treatment was tried or re- 


TABLE I 
INDICATIONS FOR EXPLORING THE COMMON DUCT 
Stones in Common 
Duct 
No. and 
Indications Per cent 
of Cases Per cent 
No. of 
Cases 
Indication 
Dilatation of common 
Jaundice, or a history of 
28 14 50 
Stone shown by pre- 
choledochostomy 
cholangiogram....... 9 8 89 
Small stones in gallblad- 
Stones palpated in com- 
mon duct............ 5 5 100 


operation was performed. The average post- 
operative stay in our series was 13.6 days. This 
may be compared with a postoperative stay of 
14.6 days in a series of 550 biliary operations 
reported by Flannery [8], in which only 7 per 
cent underwent exploration of the common 
duct. We definitely believe that operative 
cholangiography has not increased the morbid- 
ity in our series of cases. 

Types of Surgery Performed. In this series 
ninety-four patients underwent cholecystec- 
tomy and exploration of the common duct. 
Three of these patients had cholecystostomies 
two to five months before. Six patients had 
undergone cholecystectomy two to twenty 
years previously and in these cases only ex- 
ploration of the common duct could be per- 
formed. In four of the 100 patients, duodenos- 
tomy and sphincterotomy had to be performed 
along with the other surgery. 

Incidence of Stone in the Common Duct and 
Gallbladder. In the entire 100 patients in this 
series, stones were found in the common duct 
in 47 per cent. (Table 1.) This figure can be 
compared with that of Baker [1] who found 
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stones in 50 per cent of the cases in which the 
common duct was entered, and those of Hallen- 
beck [12] who found stones in 38.6 per cent of 
the cases in which the common duct was 
opened. Singleton [27], in May, 1956, reported 
a series of 125 patients who underwent ex- 
ploration of the common duct. Stones were 
found in forty-three (34.4 per cent). Of the 
ninety-four patients of our series who under- 
went cholecystectomy and choledochostomy, 
forty-one (43.6 per cent) had stones in the 
common duct. All six patients in whom only 
choledochostomy could be performed, because 
the gallbladder had been removed two to 
twenty years before, had stones in the common 
duct. It is interesting to note that four of these 
patients had to undergo reoperation because of 
jaundice and two because of biliary colic. 

Of the ninety-four patients who underwent 
cholecystectomy, eighty-eight (93.6 per cent) 
had stones in the gallbladder. In three of these 
patients cholecystostomy had been performed 
two to five months before, and no stones were 
found in the gallbladder or in the common duct 
which was explored because of thickening or 
inflammation. 


INDICATIONS FOR EXPLORING COMMON DUCT 


The indications shown in Table 1 are the 
typical ones described in many reports and 
textbooks. There is one interesting factor to be 
noted, however: the number of patients ex- 
plored for simple dilatation of the common 
duct is 50 per cent, while the patients explored 
because of jaundice or a history of it (and all 
of them were) is only 28 per cent. This seems 
to indicate that the surgeons of this hospital 
no longer wait for jaundice as the prime reason 
for exploring the common duct. This is for- 
tunate since 27 per cent of our patients had 
stones in the common duct without jaundice. 
Exploration was performed and the stones 
were found only because the common duct was 
dilated. This question of dilatation of the com- 
mon duct as an indication for its exploration 
was discussed recently by Baker [7]. He re- 
ported that in seventy-six patients with stones 
in the common duct and in twelve with fibrosis 
of the sphincter, all were dilated except four. 
In other words, 95 per cent of these patients 
had dilatation of the common duct. He stated, 
therefore, that in his belief, dilatation of the 
common duct should be the chief indication for 
exploration or operative cholangiography. Sin- 
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gleton [27], on the other hand, reports 125 cases 
in which the common duct was explored 
manually. The indication for exploration was 
jaundice i in 116 cases and a dilated common 
duct in only six cases. 

There is no question that dilatation of the 
~ common duct is very important and that all 
such cases should be explored. However, the 
percentage column in Table 1 shows that while 
the common duct was opened more times for 
dilatation than for any other reason, the per- 
centage of cases in which stones were found 
was lowest (40 per cent). A comparison of this 
percentage with the twenty-eight cases in which 
the common duct was opened for jaundice re- 
veals that in the latter cases 50 per cent showed 
stones. Likewise, in those patients surgically ex- 
plored because stones were seen in the common 
duct in a precholedochostomy cholangiogram, 
89 per cent showed stones. In other words, in 
our series dilatation was by far the most fre- 
quent indication for opening the common duct, 
but was the least rewarding in discovering 
stones in the common duct. 

Jaundice. Jaundice, of course, is one of the 
positive indications for exploring the common 
duct. In this series the common duct was ex- 
plored because of jaundice in 28 per cent of the 
patients. 

In 68 per cent of these cases the jaundice v was 
due to stones in the common duct. In 20 per 
cent the cause of the jaundice was undeter- 
mined. Since all of these patients left the hos- 
pital with normal postoperative cholangiograms 
it must be assumed that the jaundice was due 
to some temporary inflammatory lesion about 
the lower end of the common duct or about the 
papilla of Vater. In 9 per cent pancreatitis was 
the cause of jaundice, and in 3 per cent it was 
caused by an obstructive tumor at the lower 
end of the common duct. 

It has been shown in numerous reports that 
stones in the common duct do not always cause 
jaundice. We found in this series that 27 per 
cent of the patients had stones in the common 
duct without jaundice. Other series such as 
Theissen’s [28] show that as many as 65 per cent 
of the patients had stones in the common duct 
without jaundice. Hicken [13] recently reported 
a group of 110 cases of retained stones in the 
common duct and in these cases jaundice had 
developed in only 21 per cent since the first 
operation. This means that 79 per cent had 
stones in the common duct without jaundice. 


II 


Of course there is no way of determining when 
these stones will become active, move down the 
duct, become impacted and cause jaundice. 
Each stone in the common duct has such a 
potential and it is for this reason that once the 
common duct has been opened and stones 
found, every possible method must be used to 
make certain that all the stones are removed. 
Cholangiograms. There were 231 cholan- 
giograms taken in this series. They were of two 
main types: the operative cholangiogram which, 
as the name implies, was taken during surgery 
in the operating room; and the postoperative 
cholangiogram which was taken seven to nine 
days later in the x-ray department. There is no 
question about the accuracy and the routine 
use of postoperative cholangiography. On the 
other hand, there has been a great deal of dis- 
cussion throughout the country as to the value 
of operative cholangiography. The opinions are 
by no means alike. Clark [6], in 1954, reported 
on the opinions of many hospitals and doctors 
concerning the use of operative cholangiog- 
raphy. He showed that 102 hospitals used it 
while thirty-four did not; that seventy-eight 
surgeons used it and thirty-nine did not, and 
that twenty-eight radiologists used it and 
nineteen did not. In obtaining an estimate of 
the value of operative cholangiography he re- 
ported that sixty- -eight surgeons stated it was 
excellent, four stated it was good, and thirty- 
nine believed it was fair to worthless. It is 
interesting to note the conflict of opinions. 
Hoerr [15], in Cleveland, believed that modern 
gallbladder surgery was incomplete without 
cholangiography. Partington, in his Miscussion 
of Hoerr’s paper, said that the most important 
factor about cholangiography is its routine use. 
Tedrich of Iowa City believed its routine 
adoption in common duct surgery was neces- 
sary. Hicken [73], who has had great experience 
with cholangiography, stated in May, 1954, 
that “‘cholangiography is transforming surgery 
of the biliary tract from a haphazard procedure 
to an exact science.”’ On the other hand, Welch 
[31] of Boston stated that “‘at the present mo- 
ment not much enthusiasm has been engen- 
dered except in cases that are re-explored for 
recurrent or persistent stones.” Johnston and 


Waugh [18] of the Mayo Clinic thought that . 


the low rate (8 per cent) of retained stones in 
153 cases of choledocholithotomy compared 
very favorably with comparable statistics re- 
ported by surgeons who use surgical cholan- 
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giography. “In our opinion the method must 
become more accurate before it can replace 
surgical exploration of the ducts by experienced 
surgeons, or become a routine part of choledo- 
cholithotomy.” About the same time (April, 
1955) Walters [30] stated that, “since 1946, only 
four cases are recalled in which a common or 
hepatic duct stone was overlooked at explora- 
tory choledochostomy.” This was without bene- 
fit of operative cholangiography. He believed 
that thorough and complete exploration of the 
common duct was better than operative cholan- 
giography in view of the high percentage of 
unsatisfactory or inaccurate results reported 
by various men using it. 

The aforementioned opinions were gathered 
in 1954 and 1955. In April, 1955, Preston [25], 
because of the poor results (24.3 per cent re- 
tained stones obtained by standard methods), 
abandoned all cholangiography and made a 
strong plea for treatment of obstruction of the 
lower third of the common duct by transduo- 
denal ampulloduodenostomy. He divided the 
sphincter of Oddi and the ampulla of Vater and 
explored the common duct from below, and 
then established a large ampulloduodenostomy 
for biliary drainage. The opening is large 
enough, it was stated, to allow any stones 
coming down from the hepatic radicles, or left 
in the common duct by error, to pass through 
into the duodenum, rather than block the com- 
mon duct. He did not perform operative chol- 
angiography and, since he did not use T-tubes, 
no postoperative cholangiograms were taken. 
He reported thirty-eight cases (one of eighteen 
months’ duration was the longest) without 
duodenal fistula or jaundice. In contrast to this 
report, Baker [1] advised postcholedochostomy 
and postoperative cholangiography in all cases 
in which the common duct was explored. 

All this difference of opinion makes it obvious 
that operative cholangiography is not 100 per 
cent satisfactory, and this has been so stated 
in many reports. However, the consensus from 
the literature is that it is also definitely helpful. 
Many reports have in their concluding para- 
graphs perhaps not the same words but cer- 
tainly the same thoughts, namely, that opera- 
tive cholangiography is no substitute for 
surgical judgement as to when to open the 
common duct, or for surgical skill in the treat- 
ment of stones in the common duct, but it is a 
very valuable supplement. We concur in this 
opinion after reviewing our 100 cases. 


I2 


OPERATIVE CHOLANGIOGRAPHY 


As has been mentioned previously, operative 
and postoperative cholangiograms were taken 
in all 100 patients. The operative cholangio- 
grams may be divided into two types: those 
done before exploration of the common duct 
(the precholedochostomy cholangiograms) and 
those done afterward (the postcholedochos- 
tomy cholangiograms). 

The precholedochostomy cholangiogram is 
taken by making a small transverse incision in 
the cystic duct and pushing a ureteral catheter 
through it about 2 to 3 cm. into the common 
duct and then injecting the dye. Thirty cholan- 
giograms were taken in twenty-eight cases. Of 
these, seventeen (56 per cent) were normal and 
nine (30 per cent) were diagnosed as showing 
stones. All of the nine patients diagnosed as 
having stones in the common duct were ex- 
plored. Eight of the nine showed stones, one 
showed none. This gives us an II.1 per cent 
false positive report. A postcholedochostomy 
film was taken in six of these nine patients. It 
is interesting to note that of the three not 
taken, the postoperative film showed retained 
stones in two cases. The percentage of false 
negative reports was 11.7; the percentage of 
unsatisfactory films was 14.4. 

The postcholedochostomy cholangiogram 
(Fig. 1) is taken through a T-tube in the com- 
mon duct after it has been explored but before 
the abdominal cavity is closed. 

Eighty-one postcholedochostomy cholangio- 
grams were taken in seventy-two patients. Of 
these, fifty-one (62.9 per cent) were normal. In 
twelve cases (14.8 per cent) no stones were seen 
in the common duct, but no dye entered the 
duodenum. These cases were due prokably to 
spasm of the sphincter of Oddi. In Kantor’s 
[19] series, of 158 operative cholangiograms 
taken, 22.2 per cent showed spasm. This spasm 
occurs much more frequently in operating room 
cholangiograms than in postoperative cholan- 
giograms. This may be due to the morphine so 
frequently used as a preoperative medication. 
In postoperative cholangiogram: it is common 
to see the first 1 or 2 cc. of the dye run into 
the duodenum, even before the common duct 
is filled up. Kantor stated that spasm in the 
operating room cholangiogram was three times 
that in the postoperative film. In eleven cases 
(13.6 per cent) the films were questionable, 
that is to say, stone could not be ruled out and 
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Fic. 1. A, the common duct was explored because of dilatation. One stone was 
removed and common duct thought to be cleared. Postcholedochostomy film 
shows one stone still present at lower end of common duct. Common duct re- 
opened and stone removed. B, postoperative film shows common duct to be 
clear. Rounded calcified mass has been present for years and is not connected 
with the biliary system. 


yet the film could not be called normal. It is 
significant that in three of these cases in which 
the report was questionable, stones were found 
in the postoperative films. In two cases (2.5 per 
cent) the films were definitely unsatisfactory. 
Neither of these showed stones in the post- 
operative cholangiogram. In one case (1.2 per 
cent) hepatic stones were seen and in this case, 
as in another, they could not be reached and 
had to remain. In three of seventy-two cases a 
false negative report was given (4.1 per cent). 

In four cases (5 per cent) stones were diag- 
nosed in the common duct. In each of these 
cases the common duct was reopened and the 
stones removed. In one case, because the stone 
was impacted, duodenostomy and sphincterot- 
omy had to be performed before the stone could 
be removed. In all four cases postoperative 
films were negative. This is perhaps the greatest 
value of the postcholedochostomy cholangio- 
gram. (Table 1.) Without it, in this series at 
least, there would have been a 5 per cent in- 
crease in retention of stones in the common 
duct. In a private communication, Wall [29] of 
St. Louis reported that operative cholangio- 
grams were directly responsible for detecting 
stones which were missed on exploration of the 
common duct in g per cent of his cases. Hughes 
[17] of England reported that they were simi- 
larly responsible in 10 per cent of his cases, and 
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Mixter of Boston reported the same in 13 per 
cent of his cases. The reduction of the retention 
of stones in the common duct by 5 to 13 per 
cent is indeed a contribution to good surgery. 


TABLE I 
PERCENTAGE OF STONES FOUND IN COMMON DUCT BY 
POSTCHOLEDOCHOSTOMY FILM AFTER EXPLORATION 
OF COMMON DUCT 


Author Per cent 


POSTOPERATIVE CHOLANGIOGRAMS 


Postoperative cholangiography was routine 
in all cases in this series. This is done from 
seven to ten days after operation. There were 
120 taken in the series of 100 patients. Of 
these, 103 'were normal, ten showed stones in 
the common duct, four were questionable, two 
showed possible obstruction in the hepatic 
radicles, and one was unsatisfactory. Of the 
four questionable cases, two were due to air 
bubbles, one was due to the use of a catheter 
in the common duct instead of the T-tube, and 
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one was due to extravasation of dye which hid 
some of the details. The one unsatisfactory case 
was due to the fact that the T-tube was en- 
tirely blocked and no dye could be gotten into 
the duct. The T-tube was removed before 
another attempt at cholangiography could be 


20 per cent incidence of retention of stones. 
They stated that Farris of Los Angeles had 
made a similar study with similar findings 
(22 per cent retention of stones). In 1955 
Preston and Alden [24] reported as high as 
24.3 per cent retention of stones. In none of 


TABLE Il TABLE Iv 
PERCENTAGE OF STONES RETAINED IN COMMON DUCT RETENTION OF STONES IN COMMON DUCT WITH USE OF 
WITHOUT OPERATIVE CHOLANGIOGRAPHY OPERATIVE CHOLANGIOGRAPHY 
Author, Location and Year Reported Per cent Per cent of 
Author and Operative Per eed of 
Year of Study Cholan- — 
McKittrick, Boston, 2.0 giograms 
Buxton, U. of Michigan, 1948.............. 5.9 
Waugh, Mayo Clinic, 1954................ 8.0 
Hicken, Salt Lake City, 1954.............. 20.0 Paine and Firme—1944 6 28 , 
Preston, Wilmington, Del., 1955............| 23.4 1953 58 reduction 
Hughes, Cleveland Clinic, 1948............ 24.0 
Corff, Berger and 
Cohen—1951-1952... 34 


made. If we place the questionable and the 
unsatisfactory results in one category, the 
outcome would be five of 120 sets of film (4.1 
per cent). This is low compared to the surpris- 
ingly high percentage that Kantor reported. 
In his series, 32.4 per cent of the postoperative 
films were not satisfactory. It is believed that 
our low percentage of questionable or unsatis- 
factory results in the postoperative patients 
was due in great part to the improvement of 
our technical equipment by Boreadis [3] of this 
hospital. He devised equipment by which ex- 
cellent upright cholangiograms could be taken, 
thus eliminating in great measure the air 
bubbles which can so easily be mistaken for 
stones, giving questionable results. 


RETAINED STONES IN THE COMMON DUCT 


This is a problem common to the best sur- 
geons and clinics in this country and abroad. 
(Table 111.) Some surgeons, such as McKittrick 
[21] in 1949, have reported an incidence of 
retained stones as low as 2 per cent without the 
use of operative cholangiography. Waugh [78], 
in 1954, reported 8 per cent retained stones. 
Walters [30], in 1955, stated that since 1946 
he had observed only four cases in which stones 
were retained in the common duct after ex- 
ploratory choledochostomy. On the other hand, 
in 1954 Hicken and his associates [13] reported 
a series of 550 patients treated in small rural 
hospitals, charity hospitals and teaching cen- 
ters by junior staff men, house officers and 
experienced surgeons in which there was a 
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these reports was operative cholangiography 
used. The question arises as to whether or not 
operative cholangiography has reduced the in- 
cidence of retained stones. There are few com- 
parative series in the literature. (Table 1v.) 
Paine and Firme [23] in 1954 reported a 25 per 
cent retention of stones in a nine-year period 
from 1944 to 1953. In 1945 it was 28 per cent; 
iN 1953 it was 22 per cent. In 1945 operative 
cholangiography was used in 6 per cent of ex- 
plorations of the common duct, and in 1953 it 
was used in 58 per cent. It is difficult to say 
that the drop of 6 per cent was due to the more 
frequent use of operative cholangiography. In 
our own series of cases reported in 1952, in 
which only 34 per cent had operative cholan- 
giography, there was retention of stones in 
18 per cent. In this present series of 100 cases 
all had operative cholangiography and there 
was a I0 per cent retention of stones. We can- 
not say, of course, that this reduction of 8 per 
cent is due entirely to the use of operative 
cholangiography. We can say, however, that 
were it not for postcholedochostomy cholangi- 
ography there would have been at least 15 per 
cent retention instead of 10 per cent. In other 
words, in our series operative cholangiography 
was directly responsible for detecting stones 
which were missed on exploration of the com- 
mon duct in 5 per cent of the cases. Wall [29] 
stated that in 9 per cent of his cases stones were 
similarly detected after exploration of the 
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Fic. 2. A, precholedochostomy film shows a circumscribed radiolucency in the distal common duct, with impaired 
flow of dye. It was thought to be an air bubble since additional films did not show it. The common duct was ex- 
plored because of the questionable diagnosis; nothing was found. B, postoperative film shows two stones in the 
common duct. C, stones in the gallbladder were tested and found to be very soluble in ether-alcohol solution and 
this was used to irrigate the common duct. Two days later another postoperative film showed the stones gone and 


dye flowing easily into the duodenum. 


common duct; Hughes [17] reports detection in 
10 per cent; and Mixter [23] reports an even 
higher incidence, 13 per cent, in his cases in 
which stones might have been missed had it 
not been for the operative cholangiograms 
taken just before the abdomen was closed. 

Of the ten patients in our series with retained 
stones, two were reoperated within two weeks 
of their original operation. The stones were 
successfully removed and the postoperative 
cholangiograms were normal. Two patients 
were cleared of their stones by the Pribram 
method before leaving the hospital (Fig. 2); 
one in two days, and the other in two weeks. 
The other six were sent home with the T-tube 
in place for biliary flushes at home or were told 
to return at a later date for reoperation. 

Why did these ten patients have retained 
stones even after operative cholangiograms 
were taken? In three cases the postcholedo- 
chostomy film was reported as negative and, 
therefore, no further action was taken. In two 
cases the precholedochostomy film showed 
stones; the common duct was opened and 
explored and the stones were removed, but no 
postcholedochostomy films were taken. Had 
they been taken we would have perhaps had 
two less cases of retained stones. In three cases 
the reports on the operating room films were 
questionable. In these cases the surgeon, be- 
lieving the exploration of the common duct was 
adequate, decided that re-exploration was not 
necessary. In two cases the postcholedochos- 
tomy films showed hepatic stones which could 


not be reached, and a clear common duct. By 


the time the postoperative film was made the 


stones had dropped down into the common 
duct and the hepatic ducts were clear. 

It is interesting to note that of these ten 
cases, two had twenty-five or more stones in 
the common duct at the time of exploration. 
It is believed that in any case with that many 
stones it will be very difficult to ascertain that 
all stones are removed. Certainly there is a 
greater chance of retention of stones in these 
cases than in those in which only a few stones 
are found. 

Although a 10 per cent incidence of retained 
stones in the common duct is not high, as com- 
pared with the reports throughout the country 
of 20 to 24 per cent, we believe that it should 
have been less. 

Briefly, of the ten cases of retained stone, 
three were definitely due to false negative 
reports, three were due in part to questionable 
reports, and two were possibly due to the fact 
that no postcholedochostomy films were taken. 
In other words, under ideal conditions the 
retention of stones might have been reduced 
to the 2 per cent due to stones in the hepatic 
radicles which dropped down into the common 
duct. 


COMMENTS 


Operative cholangiography is of great use to 
the majority of surgeons. It will not, however, 
entirely eliminate retained stones in the com- 
mon ‘uct because of several factors which are 
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beyond the control of the surgeon. One factor 
is that of the intrahepatic stone which cannot 
be reached at the time of surgery but which 
drops down into the common duct im the first 
seven to ten days postoperatively and is noted 
in the postoperative film. Another factor is that 
operative cholangiography is not yet 100 per 
cent perfect. There is a certain percentage of 
unsatisfactory and/or questionable films taken, 
as well as a certain percentage of false positive 
and false negative reports. As long as such is the 
case there will be retained stones. Recently a 
new and improved portable x- -y machine was 
put into use in the operating room of our hos- 
pital. Because of its higher penetrating power 
and shorter exposure time the cholangiograms 
are now clearer, and I am certain that the next 
series will show much fewer unsatisfactory or 
questionable films, resulting in a smaller per- 
centage of retained stones. 

Of the two types of operating room films, 
each has its own special value. The precholedo- 
chostomy film, if it were 100 per cent perfect, 
would be the procedure of choice since it would 
definitely avoid opening many common ducts 
and thus save much time and needless effort. 
Unfortunately, in our series there have been 
11 per cent false positive reports and 11.7 per 
cent false negative reports. The postcholedo- 
chostomy film, which should be taken when- 
ever the common duct has been explored, is 
perhaps the more valuable of the two types. 
This is because it is really a check film taken 
after exploration of the common duct but be- 
fore the incision is closed. It has proved itself 
in 5 per cent of the cases in our series, and up to 
13 per cent in other series, by picking up stones 
left in the common duct after it has been ex- 
plored. In these cases the duct was reopened 
and the stones removed, thus dropping the 
percentage of retained stones. 

Skill achieved from long experience in ex- 
ploring common ducts is still the most impor- 
tant factor in reducing the incidence of retained 
common duct stones. Hicken et al. [13] reviewed 
550 cases in which biliary surgery was per- 
formed and analyzed 110 cases of this group 
(20 per cent) in which common duct stones 
had been retained. They reported that retained 
stones were ten times as common in the hands 
of the young and inexperienced surgeons as in 
the hands of the older and more experienced 
ones. These inexperienced men were able to 
handle the simple cases, but they did not have 
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the skill, achieved only from managing the 
difficult and complicated cases, to take proper 
care of those cases which were difficult due 
to unexpected ductal and/or vascular anoma- 
lies, hemorrhages or the disguised anatomy 
present in highly inflamed cases. McKittrick 
[21] of Boston, on the other hand, reported only 
2 per cent retained stones without operative 
cholangiography in 1949. In 1954 Waugh of the 
Mayo Clinic reported 8 per cent retained stones 
without operative cholangiograms, and in 
April, 1955, Walters stated that in eight years 

e had treated only four cases of retained 
stones. He did not give the number of patients 
he had seen but I am certain that the per- 
centage of retained stones must have been very 
small indeed. He believed that thorough ex- 
ploration of the common duct was more accu- 
rate than operative cholangiography. Welch 
[31] of Boston concurs with the previous 
writers. He reported that in his last’ 100 con- 
secutive cases in which the common duct was 
explored there was possibly one case of retained 
stones. He did not use operative cholangiog- 
raphy in any of these cases. He stresses the 
point of dilating the sphincter of Oddi in every 
case in which the common duct is explored, and 
that it should be dilated to 1 mm. less than the 
diameter of the common duct. This will allow 
any stone possibly left in the duct to pass out 
of it without difficulty. He likewise believes 
that measuring the size of the hepatic ducts 
with the dilators and then dilating the sphincter 
to a wider diameter probably should allow 
stones from the hepatic duct to pass through. 
He, like Waugh and Walters, believes that his 
ability to explore and remove stones is more 
accurate than operative cholangiography. He 
thinks the latter is important only in secondary 
surgery of the biliary tract. 

After examination into our own series of 
cases we certainly believe that in the hands of 
the residents and surgeons in our own hospital, 
operative cholangiography, especially the post- 
choledochostomy type, is of great value and 
should be used in every case in which explora- 
tion of the common duct is performed. From 
a review of the literature throughout the 
country, with reports of up to 25 per cent 
retained stones without operative cholangiog- 
raphy, there is no question that it should be 
used generally, especially the postcholedo- 
chostomy type, since this has reduced the in- 
cidence of retained stones 5 to 13 per cent in 


| 
| 
| 
ede 
7 
“as 
AM ¥ 
| 
| 
| 
4, 
| 
of 
| 
| 
| 
| 
fs 
| 
| 
al 


Operative Cholangiography in Surgery of Biliary Tract 


different series of cases. The greatly experienced 
surgeons who have reported an incidence of 1 
to 8 per cent retained stones without operative 
cholangiography, since their results are better 
than the average even with operative cholan- 
giography, certainly need it less than most 
surgeons. On the other hand, if they seek per- 
fection, the postcholedochostomy film may 
still pick up the occasional stone which even 
they may leave in. 


SUMMARY 


1. We have reviewed 100 cases, in each of 
which exploration of the common duct, opera- 
tive cholangiography and postoperative cholan- 
giography were performed. 

2. There was no mortality in this series. 

3. There was little or no morbidity due to 
the procedure of operative cholangiography 
itself. 

4. The indications for exploring the common 
duct are given. Dilatation of the common duct 
was the most frequent indication (s0 per cent). 
Jaundice was the next most frequent (28 per 
cent). 

5. Stones in the common duct were found in 
47 per cent of our cases and in 540 per cent of 
the jaundiced cases. It is interesting to note 
that 27 per cent of our patients had stones in 
the common duct without jaundice. 

6. The results of 111 operative cholangio- 
grams and 120 postoperative cholangiograms 
are discussed. Thirty precholedochostomy films 
and eighty-one postcholedochostomy films were 
taken. In the precholedochostomy films in 
which stones were diagnosed, 11 per cent were 
false positives. In the cases diagnosed as not 
having stones, 11.7 per cent were false nega- 
tives. This type of cholangiography must be 
made more accurate before it becomes of real 
value. 

The postcholedochostomy cholangiogram has 
proved to be more valuable in that in the 
eighty-one taken in our series, it picked up 
stones left in the common duct after exploration 
in 5 per cent of the cases. In these cases the 
common duct was reopened and the stones 
removed before the incision was closed. This is 
perhaps the greatest value of operative 
cholangiography. 

7. One or more postoperative cholangio- 
grams were taken in all of our 100 cases. In 
10 per cent of the cases retained stones were 
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found in the common duct. An analysis of these 
cases is given; under ideal circumstances the 
incidence of retained stones might have been 
reduced to 2 per cent. 

8. There is no question that in the hands of 
most surgeons operative cholangiography is 
of great help in surgery of the biliary tract. 
However, it cannot and should not replace 
surgical skill, experience and judgment in the 
treatment of stones in the common duct. 


Acknowledgment: I would like to acknowledge 
the assistance of Dr. Amerigo L. George, the 
radiology resident, who collected the films 
and the diagnoses of the cases reported herein. 
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AN understanding of normal and abnormal 
growth forms the basis for early recogni- 
tion and proper treatment of some deformities 
of the face. The problem of plastic surgical 
treatment for underdevelopment of the face is a 
difficult one. The dysplastic pattern of growth 
continues. In unilateral disturbances the dis- 
crepancy between the two sides of the face 
becomes greater as the patient becomes older 
because of lack of growth of the affected side. 
Even though the deformity may not be progres- 
sive, it is not self-correcting and there is no 
way to compensate for the lost or retarded 
growth. The disturbance itself is not corrected 
by orthodontic, prosthetic or surgical proce- 
dures. However, these measures do give func- 
tional and cosmetic improvement. Conse- 
quently, the plastic surgeon is called upon to 
treat and improve the appearance of these 
abnormalities. Usually the surgical procedures 
are directed toward contributing bulk and in- 
creasing length by means of bone, cartilage and 
soft tissue grafts as well as flaps. Cartilage has 
been transplanted as a masking procedure to 
build up the flat side in asymmetries when one 
condyle has been affected, or to the mental 
area when there has been a symmetric arrest. 
Attempts have been made to alter the position 
of the mandible by various types of osteotomies. 
It must be remembered that when these correc- 
tions are made in the patient who has not 


attained full growth, a later correction will be 
necessary in adult life. It might be feasible to 
consider, in the otherwise normal child, trans- 
plantation of a rib cartilage-bone graft with an 
actively growing costochondral junction as a re- 
placement of the lost condylar growth site [11]. 

Facial growth is a result of an integration of 
activities in a number of regions. Mandibular 
growth is an important part of facial growth. 
Two types of mandibular bone growth occur 
in the following principal areas: (1) apposi- 
tional—at the posterior border of the ramus, 
the sigmoid notch, the coronoid tip, the alveolar 
margin adjacent to the teeth, and less so at the 
inferior and anterior borders; and (2) epi- 
physeal-like growth—at the condyle. Concur- 
rently there is continuous surface remodeling, 
particularly at the anterior border of the ramus 
and the medial border of the mandible. Normal 
development of the mandible is dependent upon 
the synchronous co-ordination of the growth 
activities of the various centers. Any interfer- 
ence which will affect these growth centers will 
alter the orderly progression of development 
and will result in some type of mandibular 
deformity. 

Growth of the condyle is by endochondral 
ossification. Microscopic examination reveals 
the presence of three zones: (1) chondrogenic, 
(2) cartilaginous and (3) osseous. (Figs. 4A 
and 4B). The condyle is capped by a narrow 
layer of avascular fibrous tissue which contains 
connective tissue cells and a few cartilage cells. 
The inner layer of this covering is chondrogenic, 
giving rise to hyaline cartilage cells which con- 
stitute the second zone. In the third zone 
destruction of the cartilage and ossification 
around the cartilage scaffolding can be seen. 
The cartilage in the head of the mandible, 
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Fic. 1. Postmortem anterior view of formalin-fixed 


monkey head number 7 resting on the lower border of 
the mandible. The right mandibular condyle was re- 
moved at approximately eight months of age, with a 
postoperative survival period of four months. Note the 
asymmetry, lesser development in height and width of 
the right side of the face, and in this position the lower 
level of the right external ear. The right side of the face 
appears to be fuller than the flatter, longer left side. 
Also, observe the face when the transcanthal line is in 
the horizontal plane. 


however, is not homologous to an epiphyseal 
cartilage because it is not interposed between 
two bony parts. It must also be remembered 
that it is not homologous to an articular 
cartilage because the free surface boundihg the 
articular space is covered by fibrous tissue. 

The condyle serves as the pacemaker and 
organizer of mandibular growth and is, there- 
fore, the most important growth center of the 
mandible [1]. Much has been learned from the 
clinical studies of patients with either con- 
genitally deficient condyles or those affected by 
inflammation or trauma~{2,3]. The effects that 
the aforementioned causes will have upon the 
growing condyle and subsequent deformity of 
the jaw are determined not only by the severity 
and duration of the noxious agent but also by 
the particular time of occurrence. Thus, the 
effect will be more marked early in life when 
condylar growth activity is greater than later 
in life when condylar growth activity is mark- 
edly decreased and the mandible has nearly 
assumed its adult form and size. 


In a previous report [4] the effects of removal 
of the condyle on mandibular growth were de- 
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scribed in a group of young monkeys, with a 
postoperative survival period ranging from four 
to seventeen months. (Table 1, Figs. 1, 2 and 
5-7.) Little reference was made to the altera- 
tions in total facial and neurocranial growth. 
The purpose of this report is to demonstrate, 


TABLE I 
MANDIBULAR FINDINGS IN GROWING MONKEYS WITH 
BILATERAL OR UNILATERAL CONDYLECTOMY AND A POST- 
OPERATIVE SURVIVAL OF FOUR TO SEVENTEEN MONTHS, 
AS COMPARED WITH UNOPERATED MONKEYS 


1. Postoperative observations 
A. Able to take standard diet 
B. No difficulty opening mouth 
C. No ankylosis 
D. Open bite (bilateral condylectomy) 
E. Shift of mandible toward operated side (unilateral 
condylectomy) 
11. Postmortem observations 
A. Gross (Fig. 1) 
1. Region of temporomandibular joint (Figs. 6 
and 7) 
unctional false joint anterior to glenoid fossa 
rticulating surfaces greater and irregular 
. False condyle with medial thickening 
. Articular eminence less prominent or absent 
. Glenoid fossa shallower 
. Postglenoid process shorter 
Mandibular ramus (Fig. 6) 
a. No true sigmoid notch 
b. Coronoid process highest part of mandible, 
above level of zygomatic arch and heavier 
c. Ramus shorter 
. Mandibular body (Figs. 5 and 6) 
. Mandibular angle less 
. Height of body less 
. Antegonial notch accentuated 
. Open bite in incisor region (bilateral con- 
dylectomy) 
e. Shift of midpoint of mandible to operated 
side (unilateral condylectomy) 
B. Roentgenographic findings (Fig. 2) 
1. Ramus more radiolucent 
2. Trabecular pattern of bone reoriented and 
converged toward new articular area 
3. Suggestion of impaction of unerupted last 
mandibular molar 


by gross and roentgenographic studies in a 
similar group of monkeys with a longer post- 
operative survival period (twenty-five to 
thirty-five months), that removal of the. 
condylar growth site of the mandible will 
markedly influence not only growth of the 
mandible but also that of the face and neuro- 
cranium. No such report has been found in the 
literature. 

Although the anatomic details were not 
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identical with that of the human being, it was 
believed that important information would be 
obtained in regard to abnormal and normal 
growth of the skull. We detect disease by ob- 
serving alterations from the normal. However, 
it is less well appreciated that, conversely, the 
findings in the abnormal may be employed to 
test and extend our knowledge of the normal. 


MATERIAL AND METHODS 


The animals used in these experiments were 
Macaca rhesus monkeys obtained from Frank 
Buck in Florida and the Chase Wild Animal 
Farms, Egypt, Massachusetts. Because the 
growth activity of the mandibular condyle is 
greatest during early life, the youngest mon- 
keys obtainable were ordered. The age when 
the monkeys were received was estimated ac- 
cording to the dentition to be approximately 
eight months. They weighed from 2 to 2.5 kg. 
The monkeys in this experiment included un- 
operated controls, animals in which the right 
mandibular condyle was resected, and animals 
in which both mandibular condyles were re- 
sected either partly or completely. In addition, 
for purposes of comparison, certain skulls were 
selected from the group previously reported [4]. 

The monkeys were anesthetized by means of 
an intraperitoneal injection of a 3 per cent 
aqueous solution of sodium pentobarbital 
(1 cc./kg. of body weight), in order to perform 
the surgical procedures. The skin surrounding 
the region of the condyle was shaved. By means 
of a sterile surgical technic, the skin and sub- 
cutaneous tissue were incised anterior to the 
tragus of the ear for a distance of about 1 cm. 
The parotid fascia and gland were reflected. 
The capsule of the temporomandibular joint 
was opened and the mandibular condyle was 
exposed. Because of the width of the condyle 
and the short neck, it was found that the con- 
dyle, including part of the neck, could be 
resected more readily by means of a tapered 
fissure dental bur. The disk was usually not 
removed. Hemorrhage was controlled. The 
deep tissues were sutured with No. ooo plain 
catgut and the skin closed with No. ooo black 
silk. No attempt was made to fill the space 
created by removing the condyle with muscle, 
fascia or other tissue. The mandible was not 
fixed to the maxilla in any way. Thus, the 
animal was permitted free use of the jaws at all 
times. The postoperative survival period 
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Fic. 2. Postmortem lateral roentgenograms of left side 
of disarticulated dissected mandibles of four growing 
monkeys. A, animal number G-1 with intact mandibular 
condyle. B, animal number 11. Both condyles were 
resected fourteen months before death. C and D, older 
animals of approximately comparable age. C, animal 
number 4. Left mandibular condyle intact. D, animal 
number ro. Left condyle resected thirty months before 
death. The last molar crown is unerupted, impacted and 
relatively high in the ramus. Examination of roent- 
genograms of the maxillary last molar did not reveal it 
to be malposed. Compare change in direction of poste- 
rior part of mandibular canal (mc) and its proximity to 
the new articular area. Compare the pattern of the 
trabeculae and the relative radiodensity. In the oper- 
ated animals the trabecular pattern is reoriented in 
relation to the new articular area. Compare the con- 
figurations of the rami and the coronoid and condyloid 
processes noting height, width, direction and irregu- 
larity. Also, note the comparable but more marked 
changes in (D) than in (B). 


ranged from twenty-five to thirty-five months. 
An attempt was made to obtain comparable 
unoperated controls. This, however, was not 
entirely feasible because the exact age of the 
animals was not known. 

Upon the death of the animal, the head was 
severed and fixed in a 10 per cent solution of 
formalin. The skulls and mandibles were 
cleaned by dissection and boiling in a solution 
of sodium hydroxide. Photographs and roent- 
genograms of the mandibles and the skulls were 
taken. The tops of the skulls were sawed off. 
One animal in which the right condyle had been 
previously removed was perfused with formalin 
just prior to death in order to obtain immediate 
fixation of the tissues. The head was then sec- 
tioned in the mid-sagittal plane and a roent- 
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Fic. 3. Lateral roentgenograms (with one reversed for convenience of comparison) of each half of mid-sagittally 
sectioned skull of monkey number 5. The right mandibular condyle was removed surgically at approximately eight 
months of age. The animal was sacrificed at thirty-nine months of age with a postoperative survival of thirty-one 
months. A, unoperated left side. Note body and ramus height, vertical position of unerupted molar (m) and relation- 
ship of condyle (c) to the fossa. B, right side, mandibular condyle removed thirty-one months before death. Compare 
with unoperated left side (A) and note general form, and lesser ramus and body height. The unerupted molar (m) 
is inclined anteriorly, impacted and in a relatively higher position in the ramus. The false joint is in a markedly 


anterior position. 


genogram was taken of each half. They were 
then decalcified and sections of the left tempo- 
romandibular joint and the right temporoman- 
dibular joint area were made for microscopic 
study. 


FINDINGS 


Mandible and Temporomandibular Joint 
Areas. The gross and roentgenographic find- 
ings of the mandible and temporomandibular 
joint areas in this group of animals were similar 
to, but more accentuated than, those of the 
gioup with a shorter postoperative survival 
period. (Table 1, Figs. 2 and 5-7.) 

"In one animal, section of the skull in the mid- 
sagittal plane permitted a more detailed roent- 
genographic study and comparison of the 
temporomandibular joint area on the unop- 
erated and operated sides than in the live 
animal. (Fig. 3.) On the unoperated left side 
the condyle was resting in the joint fossa poste- 
rior to the articular eminence. On the operated 
right side no condyle was visible. The postero- 
superior surface of the ramus was in a more 
anterior position and appeared to be in the 
region of the articular eminence. The fossa was 
not well defined. The ramus was wider and 
shorter; its coronoid process was wider and 
relatively higher than on the unoperated side. 
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The superior surface of the ramus was irregular 
and a less radiopaque area adjoined it and the 
skull. The mandibular angle was less obtuse 
and the preangular (or antegonial) notch was 
more accentuated. The unerupted molar crown 
was impacted. (Figs. 2 and 3, Table 1.) 
Histologic study of the unoperated left 
temporomandibular jomt of monkey number 5 
at the approximate age of thirty-nine months 
revealed essentially the findings of a normal 
joint and growing condyle. (Figs. 4A and 4B.) 
Study of the right side, from which the condyle 
had been removed thirty-one months prior to 
death, revealed the articulating surfaces with 
no disk interposed. (Fig. 4C.) There was no 
evidence of cartilage being transformed to bone 
in the condylar-like area, but rather a layer of 
dense fibrous tissue which was attached to the 
ramus inferiorly and articulated with the 
temporal bone superiorly. 
Anterior Aspect of Skull. A marked asym- 
metry was noted in those animals in which one 
condylar growth center had been removed. 
(Figs. 1, 5B and C). On the operated side total 
facial height and width were less. This was 
because of lesser growth of all the bony com- 
ponents but, particularly, the maxillary and 
mandibular ones. The face on the operated side 
had a rounder appearance than the unoperated 
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Fic. 4. Photomicrographs of hematoxylin and eosin- 
stained sections of left and right temporomandibular 
joint areas of monkey number 5. The right mandibular 
condyle was resected at eight months of age. The animal 
was sacrificed at thirty-nine months of age. t, temporal 
bone; as, articular space; d, disk; fc, fibrous covering of 
condyle; cz, chondrogenic zone; pc, proliferating carti- 
lage; b, bone of condyle; f, fibrous tissue of false joint; 
r, upper part of remaining ramus. A (original magnifica- 
tion X 20) and B (original magnification X 120), left 
unoperated temporomandibular joint. Histologically, 
this joint appears to be within normal limits. Active 
growth of bone is occurring in the epiphyseal-like area 
of the condyle. C, area from which right mandibular 
condyle was resected. Note that there is no chondro- 
genic zone giving rise to bone in this false joint. As a 
result of removal of the actively growing condyle, a 
functional false joint resulted entirely devoid of a 
cartilaginous growth center (original magnification X< 
20). There is some apposition of bone, however, at the 


junction of the fieous tissue (f) and the bony ramus (r). The wide zone of fibrous tissue serves as a substitute for the 


removed condyle and neck. 


side, which appeared longer and flatter. The 
maxilla was shorter and narrower, and the plane 
of occlusion of the teeth was higher than on the 
unoperated side. Thus, the plane of occlusion 
was considerably closer to the level of the 
zygomatic arch and the external auditory canal 
on the operated than the unoperated side. 
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Because of the smaller maxilla on the operated 
side the maxillary sinuses were examined to 
determine whether or not they also varied in 
size. No definite conclusions could be made, 
however, because of the small size of the 
sinuses. The mandible appeared to be swung 
toward the operated side. On the unoperated 
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Fic. 5. Anterior view of skulls of three growing monkeys with jaws in occlusion. A, control animal number G-2. 
Note symmetry of face. B, animal number 6. The right condyle was resected fourteen months before death, resulting 
in asymmetry of the face. Note shift of the mandible toward the right side, as evidenced by relationship of the upper 
to the lower incisors. Also, note that downward growth of the left side of face is greater than the right side (see 
Fig. 1). C, animal number 13. The right condyle was resected twenty-nine months before death. Note on the operated 
right side the lesser amount of total facial height, the relatively lower level of the zygomatic arch, the lesser height 
of the ramus, and length and height of the body. These differences are more accentuated than those in (B), which 
had a postoperative survival of fourteen months (see Figs. 6D and 8B). 


side, ramus and mandibular body height and 
mandibular body length were greater. 

Lateral Aspect of Skull. Comparison of the 
lateral view of skulls of growing monkeys, in 
which the mandibular condyle had been ex- 
cised, with the opposite unoperated side or 
control animals revealed striking differences. 
(Fig. 6.) Facial height and length were less on 
the operated side. Whereas, on the side with 
the intact condyle, the zygomatic arch and 
external auditory canal were in the region of 
the middle of the skull well above the inferior 
border of the maxilla, on the operated side they 
were in the region of approximately the junc- 
tion of the middle and lower thirds of the skull 
at about the level of the inferior border of the 
maxilla or even the occlusal plane of the teeth. 
Furthermore, on the operated side the ramus 
was shorter and wider, and its upper posterior 
border, which lacked a condyloid process, was 
more anterior to the articular eminence than on 
the unoperated side. The sigmoid notch was 
lacking and the coronoid process was wider, 
larger and constituted a much larger part of 
the ramus. The coronoid process was also 
directed more posteriorly and above the zygo- 
matic arch, on the side from which the condyle 
had been removed. Although the distance from 
the superior surface of the coronoid process to 
the lower border of the mandible appeared to 
be somewhat less in the operated than the 
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unoperated animals, the distance from the 
articular surface to the lower border of the 
mandible was markedly less. The mandibular 
angle was less than go degrees on the operated 
side and more than go degrees on the unop- 
erated side. The antegonial notch was more 
accentuated, maxillary and mandibular body 
height were less, and the crowns of the teeth 
had not erupted as much on the operated side. 

Basal Aspect of Skull. Examination was 
made of the ventral surface of the base of the 
skulls of growing monkeys in which one man- 
dibular condyle had been resected, with the 
mandibles articulated and in occlusion. (Fig. 7.) 
This revealed that, on the side from which the 
condyle was removed, the upper posterior 
border of the ramus was markedly anterior 
and in the region of the temporosphenoidal 
suture. There was a space of about 3 to 5 mm. 
between the operated surface of the mandible 
and the skull. This was filled with fibrous tissue 
at the time of dissection. (Fig. 4C.) The unop- 
erated side of the mandible appeared longer 
and the chin was markedly directed to the 
operated side. 

Examination of the basal aspect from the 
ventral surface of skulls of these monkeys re- 
vealed that the anterior and posterior parts 
deviated toward the operated side. (Fig. 8.) 
On the operated side the following findings 
were noted: the maxillary teeth were less well 
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Fic. 6. Lateral view of skulls of four growing monkeys with jaws in occlusion. A, unoperated animal number G-1. 
Note the condyle, c; its position in the articular fossa, 0; the articular eminence, e; the postglenoid process, p g; 
height of ramus, relation of posterior border of ramus to fossa and the mandibular angle. The coronoid process does 
not extend above the zygomatic arch. B, animal number 12, approximately the same age as animal number G-1. 
Both condyles were resected seventeen months before death. Note the lesser total facial height; no true condyle, 
fossa or articular eminence visible; the considerably wider and heavier coronoid, directed more posteriorly and 
above the zygomatic arch; the shorter, wide, anteriorly positioned ramus (and coronoid); the relation of posterior 
border of ramus (region of sphenotemporal suture) to where the true fossa should be; the mandibular angle, which 
appears to be go degrees or less; the accentuation of the antegonial notch and the lesser height of the mandibular 
body. Compare with (A) and (D). C and D, animals of comparable age with permanent dentition, but older than 
animals in (A) and (B). C, unoperated animal number 2. D, animal number 13. The right condyle was resected 
twenty-nine months before death. Compare with (C) and (B) (animal of only seventeen months’ postoperative 
survival). Also, see Figs. 5B and C. 


erupted and the palate appeared to be some- _—in a more anterior position, as was the posterior 


what higher; the palatine foramen was more 
anterior and appeared to be larger; the hori- 
zontal plate of the palatine bone was more 
anterior; the great wing of the sphenoid was 
smaller; the zygomatic arch was shorter, more 
curved, did not extend as far posteriorly and 
appeared heavier; the temporal bone was 
shorter and not as wide; the articular eminence, 
the fossa and the postglenoid process of the 
temporomandibular joint were either less well 
developed or absent and in a more anterior and 
medial position; the external auditory canal 
was in a more anterior position; the carotid 
canal and the stylomastoid foramen were also 


part of the temporal bone. Examination of the 
dorsal aspect of the base of the skull, after 
removing the top of the skull, revealed no sig- 
nificant differences between the left and right 
sides. 


COMMENTS 


Facial Growth. The neurocranium and the 
masticatory facial skeleton are integrated into 
an anatomic and biologic unit. Whereas growth 
of the neurocranium is dependent upon that of 
the brain itself, the masticatory skeleton is, in 
part, dependent upon muscular influences, 
growth of the tongue and the dentition. These 
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Fic. 7. Ventral view of skulls of three growing monkeys with jaws in occlusion. A, control animal. Note the width 
of the condyle and its position in the glenoid fossa, prominence of postglenoid process, and smooth posterior border 
and symmetry of mandible. B, animal number 7. The right condyle was resected three-months and twenty days 
before death. Note on the right side the increased distance of the articulating surface/of the mandible from the tem- 
poral bone and the position of the left normal condyle in the fossa. The postglengid process is not prominent. C, 
animal number 4. The right condyle was resected twenty-five months before death. Note on the operated right side 
that the mandible articulates with the temporal bone anterior to the fossa and that the body is shorter than the 
unoperated left side, so that the entire mandible is directed toward the operated side. These differences are more 
accentuated than in the animal in (B), which had a shorter postoperative survival (see Fig. 8A). 


two parts of the skull follow different paths of 
development and the timing of their growth 
rates is entirely divergent. Nevertheless, growth 
of any one part of the skull is co-ordinated to 
the growth of the whole [5]. 

Growth of the facial skeleton shows, in many 
ways, independent curves in space and time. 
An important variation is a result of differences 
in the essential mechanism of growth of the 
upper facial skeleton (sutural) and that of the 
mandible (endochondral). During the growth 
period the facial skeleton increases in all three 
dimensions of space, namely, height, width and 
depth. The detailed way by which the co- 
ordination and simultaneity of the enlargement 
of the face in the three planes are achieved is 
one of the fascinating chapters of biology [4]. 

The more important sites of growth for the 
maxillary complex are three sutures on each 
side: the frontomaxillary suture between the 
frontal bone and the frontal process of the 
maxilla; the zygomaticomaxillary suture be- 
tween the maxilla and the zygomatic bone (and, 
secondarily, the zygomaticotemporal suture in 
the zygomatic arch); and the pterygopalatine 


suture between the pterygoid process of the 
sphenoid bone and the pyramidal process of the 
palatine bone [6]. It is significant that these 
three sutures are parallel to each other and all 
are directed from above and anteriorly, down- 


. ward and posteriorly. Thus, growth in these 
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sutures will have the effect of shifting the 
maxillary complex downward and anteriorly. 
The downward and forward growth of the 
subnasal part of the maxillary body is accom- 
panied by eruption of the teeth and apposition 
of bone at the free borders of the alveolar 
process. Thus, the apposition in this area con- 
tributes to the increase in height of the upper 
facial skeleton. At the same time, the downward 
growth of the alveolar process accounts for the 
transition from the flatly curved palate of the 
infant to the highly arched one of the adult. 
The downward shift of the hard palate by 
resorption on its nasal and apposition on its 
oral surface tends, however, to obscure the 
downward growth of the alveolar process. Thus, 
the pathogenesis of the high palate seems to 
start with a deficiency of the modeling resorp- 
tion at the nasal floor and with a failure of the 
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Fic. 8. Ventral view of skulls of two growing monkeys whose right mandibular condyles were resected in (A), animal 
number 4, twenty-five months before death; and in (B), animal number 13, twenty-nine months before death. p, hori- 
zontal plate of palatine bone; pf, palatine foramen; s, great wing of sphenoid bone; z, zygomatic arch; fo, articular 
fossa; pg, postglenoid process; t, temporal bone indicated by broken line; ea, opening of external auditory canal. Note 
that the right border appears to be shorter than the left one and that the anterior and posterior parts of the skull tend 
to veer toward the right side. The maxillary teeth on the left side have erupted more than the ones on the right side 
and are inclined lingually. The palate on the left side appears to be slightly lower, and the horizontal plate of the left 
palatine bone is more posterior than the right. The left zygomatic arch extends more posteriorly, and is longer, 
thinner and straighter than the one on the right. There is no semblance of an articular fossa in the right temporal 
bone and the remaining right postglenoid process is not as far posterior as che left one. The external auditory canal 


is more posterior on the unoperated left side. 


normal downward shift of the hard palate. The 
vertical growth of the alveolar processes at the 
free borders, however, continues in correlation 
with the growth of the mandible and accentu- 
ates the discrepancy. 

Growth of the upper facial skeleton is closely 
correlated with that of the mandible. As a 
matter of fact, from the findings in this experi- 
ment, mandibular growth can even be con- 
sidered to be a leading factor of facial growth. 
The mode of mandibular growth, however, is 
entirely different from that of the maxillary 
part of the face. In the latter, the growth is 
primarily sutural. In the mandible, however, 


the main growth center is the hyaline cartilage 
in its condyle. These differences explain a 
certain independence of the growth of these 
two parts of the facial skeleton. 

The condyle is the most important and the 
most active growth site of the mandible [7]. 
The mode of condylar growth is highly sig- 
nificant since it contributes not only to the 
increase of the mandibular ramus in height but 
also to the increase of the over-all length of the 
mandible. The latter can be measured by deter- 
mining the distance between the condyle and 
the chin point (gnathion) [1]. Although condy- 
lar growth contributes to the over-all length of 
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the mandible, it does not directly contribute to 
the increase in length of the mandibular body. 
Here, appositional growth along the entire 
posterior border of the ramus is the mechanism 
for increasing the width of the ramus. At the 
same time resorption along the anterior border 
of the coronoid process and the ramus reduces 
the anteroposterior dimension of the ramus, 
thereby increasing the length of the body in 
relation to the growing height of the ramus. 
Thus, in the growing mandible, what was ramus 
at one time eventually becomes body. The 
amount of apposition at the posterior border, 
which is the second most active site of growth 
of the mandible, is greater than the amount of 
resorption of the anterior border, thereby in- 
creasing total ramus width. Appositional 
growth at the tip and posterior border of the 
coronoid process keeps pace with the increase in 
height of the ramus. Since the two halves of the 
mandible diverge posteriorly, the growth of the 
mandible in its anteroposterior diameter is 
necessarily associated with an increase in trans- 
verse diameter or intercondylar distance. In- 
crease in the transverse diameter is correlated 
with the increased temporal growth of the skull. 

The growth of the mandible at the condylar 
cartilage is indispensable for the normal vertical 
growth of the upper face. Upward and back- 
ward growth at the condyle, which rests against 
the articular fossa of the temporal bone at the 
cranial base, results in movement of the entire 
mandible downward and forward, so that the 
upper and lower teeth and alveolar processes 
become more distant from each other. Since 
the teeth maintain occlusion by continued 
vertical eruption, the alveolar processes grow 
at their free borders. Disorders of mandibular 
growth, therefore, lead secondarily to changes 
in the upper face. They generally involve only 
the subnasal part of the maxilla. 

The height of the mandibular body, meas- 
ured from the lower border of the mandible to 
the free border of the alveolar process, increases 
primarily by apposition of bone at the free 
borders of the alveolar process, which grows 
into the space created by the growth of the 
mandibular ramus in height. This experiment 
demonstrated that with inhibition of increase 
in ramus height, increase in maxillary and 
mandibular body height were concomitantly in- 
hibited. The roles played by the alveolar 
processes and mandibular bone proper are quite 
different. The important feature of alveolar 
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bone is its ability to serve the needs of the 
ever-changing requirements of the teeth. In 
contrast, however, the formed mandibular bone 
is relatively inactive, although there are 
changes in proportion by surface apposition. 
It should be remembéred, however, that there 
is some apposition of bone at the lower border 
of the mandible. 

Facial Growth and Tooth Eruption. The cor- 
relation of teeth and jaws has often been inter- 
preted as indicating that the presence of teeth 
in a proper number and relation is necessary for 
the normal growth of the jawbones. This 
assumption is erroneous. It has been observed 
that the development of the teeth and that 
of the jaws are highly independent [1,4]. In 
cases of anodontia, in spite of a total lack of 
teeth, the jaws develop to a fairly normal size 
[7]. No alveolar process, in the strict sense of 
the word, develops if teeth are absent. 

There is, however, a harmonious relationship 
between dental development and growth of the 
mandible. Normal eruption of the posterior 
teeth is entirely dependent upon normal growth 
of the mandibular ramus which, in turn, is 
dependent upon activity of the condylar 
cartilage. In growth of the jaws the only part 
subservient to erupting teeth is alveolar bone. 
The growth of the facial skeleton influences the 
eruption of teeth because the growth of the 
maxilla and mandible, in an anteroposterior 
direction, provides the space necessary for the 
successive eruption of the posterior teeth. For 
example, the posterior mandibular teeth begin 
their development in the center of the ramus. 
The crowns finally become exposed and erupted 
from the body of the mandible as a result of 
the progressive resorption of the anterior border 
of the ramus. Furthermore, the growth of the 
maxilla and mandible in height, initiated by 
the vertical growth of the mandibular ramus, 
is necessary for the continued free vertical 
eruption of the teeth. 

Variations and Anomalies of the Face and 
Neurocranium. Biologic plasticity is charac- 
teristic of bone tissue wherever found. The 
growing skeleton, however, has a much greater 
adaptability to changes in form and function 
than does the adult skeleton [5]. The final 
molding and evolution of the structure of these 
bones is patterned by growth under the in- 
fluence of normal function. Thus, a change in 
function in the growing bone leads to a change 
in growth pattern, with ultimate extensive 


| 
: 
| 
| 
4 
‘ 
bis 


Facial and Neurocranial Growth in the Monkey 


changes in form and structure in a relatively 
short time. The primary alteration in form and 
function are followed by mathematically deter- 
minable changes in the outer shape and the 
inner architecture of the involved bone (Wolff’s 
law). This law is based on the fact that each 
bone is, in shape and architecture, fully 
adapted to the mechanical forces which act 
upon it. 

The variations of the facial skeleton can be 
classified into two main categories. The first 
category deals with the differences in propor- 
tion of facial height and breadth, the second 
category with the variations of the facial profile 
angles [8]. The extreme types of the high and 
narrow and of the low and broad face are ex- 
plainable by the leading role which the man- 
dibular condyle plays in the development of the 
facial proportions. The different rate of car- 
tilaginous growth of the mandibular condyle is 
responsible for variation in length of the ramus 
and the different rate of vertical eruption of 
teeth under varying conditions. The more 
cartilaginous growth is accentuated, the higher 
the mandibular ramus will be and, thus, the 
entire face. Height of the mandibular ramus 
determines not only the variations of the man- 
dible itself but also those of the upper facial 
skeleton. While the mandibular ramus gains in 
height, by proliferation of the condylar car- 
tilage, the body of the mandible moves away 
from the cranial base and the maxillary body. 
Into the widening vertical space the teeth erupt 
with more formation of alveolar bone, so that 
the mandibular and maxillary alveolar proc- 
esses grow toward each other. Inhibition of this 
growth, as in loss of activity of the condylar 
growth center, results in a shorter ramus, 
causes an under-eruption of the teeth, less 
development of alveolar bone and, therefore, 
less height of the maxilla and mandibular body. 
The zygomatic arch is shorter and rounder. 
The face is rounder on the affected side. 
(Fig. 1.) 

It is interesting to observe how the loss of 
the condylar center of growth is compensated 
for by the considerably modified pattern of 
growth in shape and size of the skull. The 
changes occurring in the mandible after con- 
dylectomy are a result of the growth arrest 
and the new articulation being subjected to 
forces which differ in direction, and probably 
strength, from the normal forces. In adaptation 
to these changes in functional stress, the bone is 
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remodeled in part, so that the direction of 
spongy trajectories is made to coincide with 
the new lines of pressure and tension. (Fig. 2.) 

Although the growth of the mandible is to a 
high degree dependent on that of the condylar 
cartilage, mandibular growth does not entirely 
cease if the condylar cartilage has been de- 
stroyed. In those cases, for instance, which oc- 
cur early in life, the mandible and face attain 
a characteristic shape. Although the mandible 
grows, it never gains normal size. The dis- 
torted growth of the mandible in a condylar 
arrest of the jaw occurs mainly under the in- 
fluence of growth and function of the tongue 
and pharynx. The pattern of growth is now 
entirely dependent upon the apposition of bone 
at the outer surfaces and modeling resorption 
on the inner surfaces. Both of these processes 
are lessened, 

Normally, the coronoid tip is at the level of 
the zygomatic arch. When the condyle is re- 
moved, however, the coronoid tip is above the 
zygomatic arch. This has to do with the relation 
between condylar and coronoid growth. In a 
normal animal condylar growth causes a down- 
ward shift of the mandible. Thus, the tip of the 
upward growing coronoid process is held at 
the same level. If, after condylar resection, the 
downward shift of the mandible ceases, the 
coronoid process grows visibly upward by 
apposition. Another factor to consider, particu- 
larly in bilateral condylectomy, is the upward 
pull of the ramus by the muscles of mastication 
because of lack of condylar support. Thus, the 
coronoid process becomes relatively prominent. 
Since the ramus and its processes have failed 
to maintain posterior growth with the unop- 
erated side, the coronoid tip is directed more 
posteriorly, no doubt as a result of the temporal 
muscle pull. 

The changes seem to be related not only to 
the deficiency of the condylar growth center 
and of ramus growth but also to a lack of direct 
articulation with the mandibular fossa of the 
temporal bone. Apparently, the articulation of 
the growing condyle in the mandibular fossa 
of the temporal bone exerts an effect on it, as 
well as the sphenoid and zygomatic bones, 
which articulate with the temporal bone. The 
effect of absence of the condyle was demon- 
strated in the condylectomized animals by a 
lesser development and posterior progression 
of the temporal, sphenoid and zygomatic bones. 
In addition, the mandibular fossa and its 
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associated processes were either less developed 
or absent. 

Although the findings are striking in these 
experiments with monkeys of approximately 
eight to forty-three months of age, even more 
striking findings would probably be obtained 
if an experiment were extended over a longer 
period of time, both earlier and later. The 
utilization of some of the methods for measur- 
ing growth of bones [9,70] in problems of 
experimental (and clinical) surgery concerned 
with normal and abnormal growth of bones 
would be of value. It would also be of interest to 
determine the changes in the musculature (and 
how these changes affected bone growth) after 
removal of the mandibular condyle. 


SUMMARY AND CONCLUSIONS 


The condyle is the most important and 
active growth center of the mandible. It is the 
pacemaker and organizer of m4ndibular growth. 

Removal of the mandibular condyle in a 
group of growing monkeys with a postoperative 
survival period of as long as thirty-five months 
demonstrated that not only was there a severe 
lack of growth of the mandible on the operated 
side but also that the facial and neurocranial 
bone complexes were less developed than those 
on the unoperated side. Consequently, there 
was a marked asymmetry of the skull in all its 
aspects. 

The basic science information obtained from 
this experiment suggests a number of possible 
clinical applications in this field of plastic 
surgery. 


Acknowledgment: The author is indebted to 
Mr. William M. Winn for the photography. 
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Energy Considerations 


Joun C. Kovacn, M.p., Vancouver, B. C., Canada 


From the Cardio-Pulmonary Laboratory of the City of 
New York, and the Triboro Hospital, New York, 
New York. 


4 ew change in the actin of muscle from a 
longitudinal cylindric to a globular molecu- 
lar form shortens it. This, together with heat 
production, is the energy release of muscular 
contraction. The appearance of active or free 
acetylcholine at the muscle end-plate causes 
this transformation in configuration by releas- 
ing adenosinetriphosphate (ATP) which forms 
an actomyosin ATP complex from actomyosin. 
ATP contains instantly available high energy 
phosphate bonds (vide infra). 

The Krebs tricarboxylic acid cycle releases 
the bound energy of sunlight stored in fats, 
proteins and CHO to yield 18 net high energy 
phosphate bonds (one is used to prime the 
cycle). These are stored as “quanta” of high 
energy ATP. The process is termed coupled 
phosphorylation, and takes place in the grana 
of the cell. Three ATP bonds are formed for 
every atom of O, utilized. When O; is added to 
a molecule, an atom of Hg is displaced and 
there is loss of an electron. This electron loss is 
energy !iberation—the crux of the whole 
matter. Reduction is removal of an Ox, addition 
of H. and addition of an electron. If one starts 
with a carbohydrate glycogen, energy stor- 
age in the form of high energy phosphate 
bonds is brought about by the following 
transformations: 


phosphorylases 

phate 

mutases 

phate 

isomerases 

phate 

phosphofructokinases 


fructose-1,6-diphos- 
phate 


aldolases and isomerases 


aldehyde 
phospho-dehydrogenases 
aci 
transphosphorylases 2 ATP formed 
acid 
mutases 
acid 
transphosphorylases 2 ATP formed 
transphosphorylases 3 ATP formed 


(this can come from 
fat or protein) 


citric acid 


dehydrogenases 
3 ATP formed 
dehydrogenases 
acid 
4 ATP formed 
dehydrogenases 
2 ATP formed 
fumarases 
fumarases 
3 ATP formed 
fumarases 


The CO; produced is expired, converted to urea 
or bicarbonates; O, is utilized and energy pro- 
duced and stored as described heretofore. 
Again the role of O2 in ATP formation can 
be visualized in photosynthesis. 
In the presence of the energy of sunlight 


through the action of dehydrogenase co- 
/enzyme I: 


H:0 + DPNox-~* DPNyea- + Or 
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In the absence of light: 
DPN + -4 O- + ADP - + 
-3 PO.--»3 ATP + DPN.H,0 


The other method by which radiant bound 
energy is utilized by the cell is fermentation. 
Muscle cells use both methods. Here glucose is 
converted to lactic acid without O.; in the 
yeast cell, glucose becomes ethyl] alcohol, which 
is just a revamped lactic acid molecule. Fer- 
mentation, however, is wasteful and is approxi- 
mately 140th as efficient as oxidation in the 
liberation of energy. Nevertheless, since the 
energy of the disease neoplasia comes from 
fermentation and not oxidation, it behooves 
the clinician to familiarize himself with this 
phenomenon. When cells revert to this primi- 
tive method of metabolism irreversibly, true 
neoplasia has developed. It is also of inter- 
est to observe that this process of fermenta- 
tion goes on in the cytoplasm and not in 
the nucleus. Oxidation of course occurs in the 
mitochondria. 

A brief summary of the role of vitamins in 
the oxidation reduction mechanism of the 
Krebs cycle follows: 

Thiamine is important in oxidation reduction 
by acting on alpha-keto acids (pyruvic) through 
decarboxylase. Thiamine forms pyrophosphate 
(cocarboxylase), the coenzyme or prosthetic 
group of decarboxylase. 

Riboflavin is the prosthetic group of the 
flavoprotein enzymes used in oxidative proc- 
esses. Its consumption varies witl. the amount 
of protein metabolism. 

Niacin is contained in coenzyme I and II used 
in He transport and in CHO metabolism. 
Tryptophan can be a niacin precursor and also 
varies with protein metabolism. 

Pantothenic acid is the prosthetic group of 
acetylation and is important in adrenocortical 
function. 

Pyridoxine is used in amino acid decarboxyla- 
tion and deamination, and is important in 
anabolism. 

Folic acid and By. are important in hemato- 
poiesis and By» in transmethylation as well. 

Ascorbic acid is important in detoxification 
and intercellular colloid formation. It is a 
requirement of venular-vascular fragility, tissue 
repair and adrenocorticoids. The liver converts 
vitamins into enzymes. 

The role of potassium (K) in the transport of 
and COsz, and hence its indirect fluence in 
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oxidation reduction and energy release, may 
be succintly summarized as follows: 


In the tissues: 
KHbO,-—~» KHb -- 
KHb - - H,CO; KHCO; - - HHb 


In the lungs: 
HHb-.- O, HHbO, 
HHb0O, - - KHCO; --~» KHbO, - - - - 


In the tissues (CL shift): 
H.CO; - - NaCl-~-~» NaHCO; - - HCI 
HCI -- KHb-~~» KCI - - HHb 


In the lungs (CL shift in reverse): 
KCI - - HHbO.-~~-» KHbO, - - HCl 
HCI - - NaHCO; NaCl - - CO2 - - 


“Potassium hypoxidosis”’ is the term used 
by the author to describe the train of events 
seen clinically in hypokalemia, as is well exem- 
plified in postoperative potassium loss with a 
relatively sudden onset of signs and symptoms 
when the critical level of interference in tissue 
metabolism is reached due to impairment of O2 
transport and utilization, and concomitant 
interference with CO, elimination. The intra- 
cellular potassium exists in a two-compartment 
phase, i.e., a low phase of approximately 
5 mEq./L. and a high phase of approximately 
50 mEq./L. The biphasic phenomenon is much 
less apparent for sodium. 

It is suggestive that low potassium perhaps 
affects the specific conducting tissue of the 
heart through its importance int the oxidation 
reduction mechanism of the specific cells. The 
lessened effectiveness of digitalis in hypo- 
kalemia may be on a similar basis. 

From the extracellular fluid, a lake of inter- 
mingled fibrils, ‘free and bound water,”’ elec- 
trolytes and proteins, O2 passes through the 
junctional zone commonly called the cell mem- 
brane to the interior of the cell. The blood 
brings the Oz to this extracellular fluid com- 
partment from the alveolar capillary. The O2 
diffused across the 0.1 micron thick alveolar 
membrane from the alveolar gases. Here its 
concentration was approximately 14 per cent 
at a partial pressure of 105 mm. of mercury. 
The CO, concentration in the alveolus is ap- 
proximately 5 per cent at a partial pressure of 
40 mm. of mercury. Its course through the body 
follows that of the O, in a reverse direction. 
As a matter of fact, CO, elimination is every 
bit as important as O, utilization; but since 
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it does not color the blood and so the patient 
(unless it be to make the patient paler), its 
significance is often missed. Carbon dioxide is 
transported simultaneously from the cell to 
the alveolus by the same mechanism as that 
utilized by transport. 

CO, is approximately twenty-five times more 
diffusable than O», and so the alveolocapillary 
membrane allows its diffusion long after disease 
has impaired O, diffusion. The association 
S-shaped curve of O, becomes a linear function 
when plotted for As the increases, 
the CO, content increases proportionately, and 
vice versa, whereas the O. content does not 
increase nor decrease significantly over a long 
range toward the right of the classic curve. 
The cardiac intracellular potassium content 
varies greatly with the plasma CO, decreasing 
as it increases. This is probably accompanied 
with a change of “bound” to “free” Ca+, 
and intracellular dehydration due to an out- 
ward water shift. This increased intracellular 
free Ca+ may be very significant in cardiac 
arrest where anoxia is usually blamed but where 
hypercapnia may be more significant. 

To the clinician, be he surgeon or internist, 
the foregoing discussion has practical sig- 
nificance. The role of vitamins in the cellular 
oxidation reduction mechanism is obvious. 
Perhaps it is not so apparent that ten times 
the normal requirements are needed in disease 
with its catabolism followed with anabolism 
and increase in Oy utilization from a normal of 
200 to 1,000 ml. per minute. 

Today the surgeon, internist and anesthetist 
are all finding it necessary to take cognizance 
of the mode of effect of various agents upon 
energy release. Hibernation, hypothermia and 
hypoxia, to mention intensely practical exam- 
ples, owe their importance to the alteration 
produced in the release of high energy bonds. 
The O, uptake of the organism which varies 
directly with the rate of oxidation in the body 
can be followed by rapid optical (photocol- 
orimetric) analysis of the pyruvic acid content 
and is governed by the energy utilized. The 
general causes of hypoxic hypoxidosis are: (1) 
hypoxemia such as occurs at high altitudes, (2) 
ischemia due to vasoconstriction, (3) anemia. 

Oxidation in the brain is interfered with 
through the following means: (1) diminished 
supply (poor ventilation under anesthesia, 
failing cardiac output, anemia, hemorrhage, 
vasoconstriction, etc.), (2) decreased supply of 
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substances which utilize the Oz, as in hypo- 
glycemia, (3) deficiency of respiratory enzymes 
such as occurs in beri-beri, (4) enzyme toxins 
such as cyanides. 

Consciousness is lost in eight seconds if no O, 
is supplied to the brain, and this becomes irre- 
versible in three to three and a half minutes. 
The normal venous PO, is 95 mm. of mercury. 
When this is reduced to 19 mm., which results 
in 13 mm. at the points in the brain farthest 
from the capillary wall, irreversible brain 
damage occurs. The normal brain O, require- 
ment is 2.8 ml./100 gm./min. If this is reduced 
to 18 per cent, survival is impossible. In the 
newborn all these survival times are lengthened 
because they vary with the surface area of the 
sum total of the dendrites which is much less 
in the newborn. The discussion has referred 
to brain tissue at a body temperature of 37°C. 

When the body temperature is lowered, the 
O, and CO, requirements decrease in an ex- 
ponential manner until 30°c. is reached, after 
which they all increase again following the same 
mathematical function. 

Hibernation, on the other hand, is based 
upon endocrine changes and is an entirely 
different phenomenon. 

Shivering increases the O2 demands due to 
the energy requirements of the work involved, 
and is of course prevented by light ether 
analgesia in cardiac surgery. (This is the third 
phase of the first plane of anesthesia.) 


“The heart is the first to live and the last © 


to die; the brain is the last to live and the first 
to die.” 

Alkaloids and anesthetics inhibit the dehy- 
drogenases while sulfides, cyanides, carbon 
monoxides, etc., inhibit the oxidases, both of 
which are part and parcel of the Krebs cycle. 
When one remembers that these agents act on 
the specific conducting tissue of the heart, it 
is obvious how lethal “sedatives” such as 
0.2 gm. sodium amytal® may be in a preopera- 
tive mitral. In such an instance a single fiber 
may be all that is functioning and yet may 
show as a normal conduction system. 

Today, when cardiac arrest is so much to the 
forefront, one should carry some theoretic 
knowledge as to its possible basic mechanism 
beyond the much discussed factors of CO, 
alterations, O, reduction and vagal stimulation. 
Models of pure muscle fibrils (free from connec- 
tive tissue, lymph, etc.) go into a state of rigor 
when completely free of ATP. This is analogous 
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to the extreme hardness and fast fibrillar 
movement felt by the hand in a heart in 
ventricular fibrillation before arrest. Immersion 
of the model in ATP (if inhibitors are used to 
prevent contraction) now shows the “plasticiz- 
ing effect” causing the fibrils to become plastic 
due to the binding of ATP to actomyosin. 
Pyrophosphate is also a plasticizer and prevents 
the rigidity caused by ATP removal. Perhaps 
these two phenomena have direct clinical 
application. 

In the exergonic (energy-yielding) process 
ATP is being split, and contraction continues 
only while this is occurring. This represents the 
conversion of energy to work. The energy 
required for other endergonic processes, such 
as ciliary movement, fibroblast and epithelial 
contraction of mitosis, chemical biosynthesis 
of complex molecules and osmotic work as ex- 
emplified in secretory activity such as tubular 
potassium reabsorption or zymogen release, is 
provided and stored in the same way, namely, 
by ATP. 

Relaxation sets in when this ATP breakdown 
is inhibited. What inhibits this process? Excess 
ATP, ionic concentrations of supraoptimal 
values and the M.B. (Marsh-Bendall) factor are 
the clinically important imhibitors. Salyrgan® 
inhibits splitting. The M.B. factor is a normal 
livmg muscle protein which constitutes the 
physiologic regulator of this mechanism. The 
M.B.-inhibited splitting of ATP can be re- 
stored by caffeine, calcium chloride and cys- 
teine. The clinical importance of this is appar- 
ent if one realizes that cardiac arrest is fibrillar 
relaxation prolonged. 

If a fibril is now allowed to contract, the 
energy is utilized in the production of tension 
(isometric ventricular contraction). This varies 
directly with the temperature. The constants 
of the function depend on the specific acto- 
myosin (different muscles vary differently with 
temperature but all vary directly). The same 
laws hold for contraction. If fibrils in isometric 
contraction (under tension alone) are now al- 
lowed to shorten 10 per cent of their initial 
length, the tension drops to zero (is abolished) 
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but it immediately rises again. This is termed 
the quick-release phenomenon (this does not 
occur in elastic shortening). Some phase of this 
is constantly occurring in the muscles of blood 
vessels and in the myocardium. 

It can be shown that contracted models (of 
muscle fibrils) exposed to a plasticizer pyro- 
phosphate to prevent rigidity, relax as soon as 
ATP is removed. Here no reaction is occurring 
to supply energy during relaxation. The clinical 
counterpart is obvious; the myocardium does 
not build up energy, rest or recuperate during 
diastole. Actomyosin receives its energy during 
contraction, not during relaxation (diastole). 

Aerobic cells generate high energy ATP from 
ADP and orthophosphate by the addition of 
electrons which are derived from the oxidation 
of food moieties via the respiratory carriers. 
This is termed oxidative phosphorylation or a 
coupled synthesis of ATP. Carbohydrates and 
fatty and amino acids are broken down into 
acetyl CoA fragments which in turn are oxi- 
dized by the final common pathway of the 
Krebs cycle yielding high energy phosphate 
bonds incorporated in ATP, the universal 
storer and provider of the energy of life. 

In the nervous system, for example, the 
energy required to free bound inactive acetyl- 
choline in the resting nerve is also derived from 
these high energy bonds. The acetylcholine 
now acts upon a receptor protein and alters the 
ionic permeability of the nerve membrane in 
such a way that sodium and potassium will 
shift, and by this shift generate an ionic con- 
centration gradient which is in reality an 
electromotive force and constitutes an action 
current. 

I have started with the very obvious premise 
that life is associated with energy. The present 
concept that energy is not a reality is com- 
pletely ignored, and the calculus of statistical 
probabilities through mathematical functions 
is the best means of dealing with the older 
“mass energy transformations.” It has been 
shown how this force is provided by high energy 
phosphate bonds through the intermediary of 
the Krebs cycle. 
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A Day by Day Analysis of the Fluid, 
Electrolyte and Nitrogen Metabolism 
As It Pertains to Parenteral Feeding” 


Cart O. Rice, M.D., PH.D., J. H. SrRICKLER, M.D., M.S. AND VERNON WECKWERTH, M.S. 
Minneapolis, Minnesota 


ee primary object of fluid management and 
electrolyte control is to have the patient 
*“‘in balance.” The phrase “in balance”’ is an 
elusive one, ideally meaning that the output 
and the input are identical. As with so many 
theoretic considerations, the ideal in clinical 
practice may never attain “Ivory Tower” 
perfection. 

In a clinical sense, “‘in balance” can therefore 
embrace a great diversity of opinion. For 
example, individual day-to-day patient differ- 
ences would make the theoretic ideal of output- 
input relationship untenable until existing 
deficits or surpluses were corrected. This period 
of adjustment in the surgical patient may 
actually be longer than seemed necessary for 
the patient’s preoperative hospitalization, or 
it may also be complicated by the patient’s 
condition, his response to treatment or the 
technical and clinical inability to determine 
immediately and accurately the patient’s needs. 
These variables must be accepted in clinical 
investigation, but because of them and in an 
effort to eliminate preconceived ideas, we have 
endeavored to use statistical analysis in a rela- 
tively large series of accurately studied patients 


METHOD OF STUDY 


The period of investigation pertains to’ con- 
secutive days in which the patient was fed 
parenterally to the exclusion of all other 
nutrients. Balance studies pertaining to water, 
calories, nitrogen, sodium, potassium and 
chlorides were conducted day by day. Blood 


studies pertaining to plasma, sodium, potas- 
sium, chlorides, CO. combining power, blood 
sugar, blood protein, blood urea nitrogen and 
hematocrit were done every third day. 

We have endeavored to keep our ninety-six 
patients “in balance” every day and conse- 
quently the input would be found to be vari- 
able, depending on the clinical and laboratory 
evaluations of the patient’s condition. 

Inherent in each of the individual studies are 
the original imbalance and individual patient 
differences. We, with the knowledge of these 
differences, have considered the scatter of the 
patient’s input-output relationship from day 
to day as the patient passes through time— 
separately for each variable. 

We shall illustrate only a few typical graphs, 
using on the whole a purely descriptive type of 
analysis dealing with the following questions: 
(1) How good is the existing method of estimat- 
ing input needs for all patients? (2) What is the 
effect of the day of surgery on the patient bal- 
ance and on postoperative estimation of patient 
needs? 

Two possible methods of considering the day 
by day scatters for each variable for all patients 
were possible: first, the input-output scatters 
for days counted forward (postoperatively) and 
backward (preoperatively) from the day of 
surgery; second, a similar input-output rela- 
tionship preoperatively for the number of days 
after the beginning of parenteral feeding and 
a second starting point from the day of surgery. 

By use of the first method we considered ten 
scatters, grouping: 


* Supported in part by grant from Baxter Laboratories, Inc., Morton Grove, Illinois. 
{ National Heart Institute Biostatistics Training Fellow. 
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Four days and earlier preoperatively 
Five days and later postoperatively 
Third day preoperatively 

Second day preoperatively 

First day preoperatively 

Day of surgery 

First postoperative day 

Second postoperative day 

Third postoperative day 

Fourth postoperative day 


Hence, we have ten scatters for each variable— 
fifty in all. 

By use of the second method we considered 
separately the first, second, third and fourth 
days after the beginning of intravenous feeding, 
and grouped the fifth and succeeding preopera- 
tive days. The day of surgery and the post- 
operative days are necessarily the same in both 
methods. This gave us an additional twenty- 
five scatters. The reason for grouping was to 
give a sufficient sample size to merit descriptive 
analysis. 

Using the theoretic principle that the ideal 
scatter would be one lying on the line of equiv- 
alence, we will use as our criterion of “‘in bal- 
ance”’ the approach of the scatter to the line of 
equivalence. This method is certainly open to 
criticism for various reasons, but at present 
there seems to be no better way of analyzing 
these data. 

The terminology we will use is as follows: 

1. A circular scatter would be one in which 
there seems to be little or no relationship be- 
tween input and output.* 

2. An elliptic scatter of varying degrees of 
“*flatness”’ will similarly show varying degrees 

* The use of the phrase “little or no relationship” is 
not to imply insignificant correlation. It is highly im- 
probable that the population (of which these observa- 
tions form a random sample) has correlation zero. Com- 
puted correlation coefficients already done on these 
data, when tested by usual statistical methods, yield 
highly significant statistical results for all five variables. 
The use of this phrase “little or no relationship” has its 
implication in practical importance, i.e., what of predic- 
tive value can be derived from the relationships? In 
succeeding works already in progress we will give the 
best linear relationships so often quoted and referred 
to as “correlations” between variables. The intent of 
this article is a descriptive analysis of the trend toward 
equivalence and not a statistical formulation of the 
interdependence and the intradependence of the vari- 
ables; we are requiring here that the form of the scatters 
be such that their approach to the line of equivalence 
is visibly obvious and we discount those scatters that 
are not of “little or no relationship” even though they 
may have highly significant statistical correlations. 
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of relationship between input and output. 
(Pictorially this may be described as passing 
through the shapes of a saucer, an egg, a herring 
can, a sausage and finally a straight line. A less 
vivid but more sophisticated definition of flat- 
ness is that the ratio of the minor to the major 
axis approaches o in the limit.) 

As an example of circular scatter we will use 
the day of surgery for nitrogen. (Fig. 1.) As 
an example of relatively high relationship, i.e., 
a “quite flat” elliptic scatter, we will use the 
second day preoperatively scatter for nitrogen. 


(Fig. 2.) 
Nitrogen 


By the first method the preoperative input- 
output relationship seems to improve slightly 
as we pass through time. This would indicate, 
on the whole, that the patients were approach- 
ing “balance” as the day of surgery drew 
nearer. The scatters went from nearly circular 
to a flattened ellipse. Most of the patients were 
in positive nitrogen balance until the second 
preoperative day, when the number in positive 
balance became essentially the same as the 
number in negative balance. (Fig. 2.) 

By the second method of analysis we see 
somewhat similar results except that an elliptic 
scatter was already present on the day of admis- 
sion. This elliptic scatter was interrupted on 
the second and third days after admission, but 
as all patients neared surgery they seemed to 
be approaching balance. 

On the day of surgery we noticed that the 
number of aberrant outputs was greatly 
reduced but that the trend toward the line of 
equivalence was reversed, and hence the circu- 
lar scatter was once again present. (Fig. 1.) It 
was not until the third or fourth postoperative 
day that the scatter again became elliptic. 
This occurred even though the magnitude of 
the variation was very large. 

These findings suggest that nitrogen equilib- 
rium is being approached as the patient passes 
through time although it is definitely upset on 
the day of surgery. 

In some instances the patients were in strong 
positive nitrogen balance on the day of sur- 
gery, whereas in others they were in equilibrium 
or in negative nitrogen balance. This low rela- 
tionship on the day of surgery illustrates our 
inability to predict the nitrogen needs on this 
day and suggests, in addition, the variability of 
nitrogen metabolism on the day of surgery. 
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Analysis of Fluid, Electrolyte and Nitrogen Metabolism 


Fluid 


As we move through time, the scatter for 
fluid input-output approaches the line of 
equivalence, indicating that our patients are 
approaching fluid balance. This same general 
trend is apparent with the second method of 
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NITROGEN INTAKE IN GRAMS 
DAY OF SURGERY 


Fic. 1. This represents the scatter of nitrogen intake in 
relation to nitrogen output on the day of surgery. This 
is a circular scatter distribution and indicates that on 
this day there was little or no relationship between 
input and output. This is the day of “alarm” and, 
as might be expected, the nitrogen demands were 
unpredictable. 


analysis. By the first day preoperatively the 
scatter is definitely flatter; hence we would say 
that the input-output relationship preopera- 
tively is reflecting the general correctness of 
the method for estimating the patient’s fluid 
need. 

As with nitrogen, the day of surgery has 
undone the trend toward balance but the post- 
operative scatters, day by day, show an increas- 
ing relationship even though the average input 
and output values are definitely increased. 


Potassium 


There was no apparent relationship when we 
considered the scatters preoperatively from the 
day of surgery (first method): By using the 
scatters from the day of admission (second 
method) we see a stronger relationship as we 
move through time. By the third day of intra- 


venous feeding we had the same number of 
patients above and below the line of equiva- 
lence, as opposed to three-fourths in negative 
balance on the day of admission. 

In accordance with popular belief we at- 
tempted to reduce the potassium intake on the 
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NITROGEN INTAKE IN GRAMS 
SECOND DAY PREOPERATIVE 


Fic. 2. This represents the nitrogen intake-output rela- 
tionship on the second preoperative day. This is an ellip- 
tic scatter and indicates a high relationship. It indicates 
that the patients were attaining nitrogen equilibrium. 


day of surgery awaiting definite knowledge of 
the renal excretion. Hence our scatters on the 
day of surgery indicated, as might have been 
anticipated, that most persons were above the 
line of equivalence, indicating negative potas- 
sium balance. 

Following surgery there was no increase of 
potassium output as we had anticipated. It was 
not until the fourth postoperative day that we 
again noticed a major portion of our patients 
in negative potassium balance. 


Chloride 


In the scatters for chloride we saw little day- 
to-day change. Preoperatively almost no trend 
toward equivalence was detectable. Over all, 
the most noticeable difference was that the 
number of patients in negative balance was 
twice the number in positive balance on the 
day of surgery, whereas conversely, almost 
three times as many were in positive balance 
postoperatively as were in negative balance. 
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We did, however, notice an extreme disper- 
sion in the scatters considered from the day of 
admission. The scatters were nearly circular 
for the first two days, but for the next two 
days a slight improvement was noted and ex- 
cept for three divergent cases appeared to have 
moved toward equivalence. In general it seems 
that the total amount of chloride given was 
excessive since the proportion of patients in 
pos tive balance increased for each succeeding 
day. For any one patient such an occurrence 
might have been construed as an original 
deficit, but in analyzing the entire group we are 
led to the opinion that the administered amount 
of chloride could have been reduced without 
causing a chloride deficit. This may also suggest 
a lability of the chloride ion as is also referred 
to in the sodium ion. 


Sodium 


Preoperatively the scatter for sodium input- 
output tended toward the line of equivalence, 
indicating an improvement in over-all patient 
balance as the day of surgery was approached. 

Considering the scatters from the day of 
admission, we believe that little can be said 
about the day by day relationship between 
input and output for sodium. The dispersion 
was so great that we believe we would be wiser 
to refrain from a statistical interpretation. 

On the day of surgery, as with the other 
variables, the scatter was best described as 
circular, indicating no relationship between 
input and output. 

Following surgery the most noteworthy 
thing that can be said is that the scatters 
showed no similarity to the scatters of the 
other variables and basically little improve- 
ment in input-output relationship. 

Certainly one gains the impression from these 
statistical studies of the sodium that there is no 
clear-cut input-output relationship. One might, 
on this basis, theorize that sodium equilibrium 
is not as much dependent on the day-to-day 
amount of sodium intake and output as it is on 
the physiologic functions within the body 
which are as yet unexplained. 


SUMMARY 


It appears that in general the methods we 
have used for estimating patients’ nutritional 
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needs tend on the average to move the patients 
toward balance. In many instances, however, 
the relationships are quite low, indicating many 
other unpredictable factors to confound our 
estimates. This is especially noticeable on the 
day of surgery. It is also evident on the first 
two or three postoperative days. We are 
mindful of the cautions of Talbot, Crawford 
and Butler, who have indicated that the cyber- 
netic mechanisms of the body will go a long 
way toward maintaining equilibrium if the 
body is offered reasonable quantities of nutri- 
tion, water and electrolytes. 

These studies suggest that our estimations of 
the need for fluid and nitrogen have been more 
satisfactory than our estimates of electrolytes. 
The fluid and nitrogen equilibrium was 
more nearly approached as the patient passed 
through time, whereas this did not prevail 
with chloride, sodium and potassium. The 
chloride intake was, on the whole, somewhat 
more than was needed, whereas the sodium 
intake was satisfactory. Both of these elec- 
trolytes no doubt were influenced by the. 
day-to-day physiologic variations within the 
body. 

The potassium output was fairly constant 
as the patients passed through time and was 
not significantly influenced by the day of sur- 
gery or the postoperative convalescence. The 
potassium intake, as used in these studies, 
appears to have been adequate. 

On the basis of these statistical studies we be- 
lieve that consideration of the patient balances 
from three independent starting points gives 
the best evaluation of the patient’s balance 
status as it develops from parenteral feeding, 
i.e., preoperative from the first day of intra- 
venous feeding, the day of surgery by itself and 
the postoperative period beginning on the first 
postoperative day. 

We hope that the foregoing observations will 
stimulate new research in these directions. 
Controlled experiments for each variable are 
needed, but lack of knowledge of the labyrinth 
of interdependence between variables and 
within the variables themselves complicates 
all such attempts. Still we can conclude on the 
cheerful note that we are gratified to see that 
generally the patients as a group tend toward 
equivalence both pre- and postoperatively. 
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Gastrointestinal Hemorrhage, Its Diagnosis 
and ‘Treatment 
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Coe hemorrhage is an undeniable emer- 
gency which warrants immediate and 
definitive action. The ability to establish the 
etiology of bleeding frequently taxes one’s 
diagnostic acumen [1]. There is no clear-cut 
answer to the problem of diagnosis and treat- 
ment of upper gastrointestinal bleeding, as can 
readily be assumed from the voluminous liter- 
ature that has recently been published on this 
subject. 

The first problem facing the physician when 
he is treating a case of massive gastrointestinal 
bleeding is to determine the site of bleeding and 
the etiology [2], and then take immediate steps 
to prevent progression of the hemorrhage to a 
more dangerous degree. In addition to this, he 
must reach a decision early as to whether 
medical treatment will be sufficient or whether 
surgery will be needed [3-5]. 

As a general rule, it is not too difficult to 
differentiate between upper and lower gastro- 
intestinal bleeding. This, of course, depends on 
an accurate history, a thorough physical exami- 
nation and the availability of adequate reliable 
laboratory procedures. It is generally believed 
that no procedure should be omitted which 
might reveal the exact etiology of the bleeding. 
Many factors play a role in the ultimate result 
achieved in the treatment of a case of gastro- 
intestinal hemorrhage. Among them are: (1) 
general physical condition of the patient at the 
onset of a hemorrhage, (2) the age of the 
patient, (3) the rapidity of bleeding, (4) the 
compensating mechanisms of the body in re- 


sponse to bleeding, and (5) the underlying 
cause of the bleeding. Occasionally one Is con- 
fronted not only with massive gastrointestinal 
bleeding but also a complicating condition such 
as liver disease [6], pregnancy [7], diabetes, 
malnutrition, etc. These complicating con- 
ditions must be adequately and thoroughly 
investigated [8—1 3] and a true evaluation placed 
upon them before definite decisions are made 
as to the treatment of the patient, particularly 
as far as surgery is concerned. Many times 
surgical procedures on these patients with 
gastrointestinal bleeding are absolutely neces- 
sary in spite of complicating conditions. 

In arriving at a definite diagnosis it is always 
wise to consider the possible etiologic factors. 
Some of the causes of hematemesis and melena 
are: peptic ulcer, gastritis, cirrhosis with 
esophageal varices, gastric carcinoma, esopha- 
gitis, blood dyscrasias, coagulation defects, 
ruptured sclerotic blood vessels, swallowed 
blood, hiatus hernia, rupture of an aneurysm, 
congestive splenomegaly, congestive heart fail- 
ure, systemic infection, carcinoma of the lung 
with esophageal involvement, Mallory-Weiss 
syndrome, swallowed objects with gastro- 
esophageal trauma, benign and malignant 
lesions of the gastrointestinal tract (diver- 
ticula, vascular and neoplastic lesions), infec- 
tious diseases of the bowel, uremia, vitamin C 
deficiency, prolapsed gastric mucosa, Curling’s 
ulcer, malignant lesions of the pancreas and 
biliary system with invasion of the gastro- 
intestinal tract, pseudoxanthoma elasticum 
[14], irritating substances such as aspirin 
[15,16], and many more. 

We use all laboratory facilities available, 
even during the acute bleeding episode, in order 
to establish the bleeding point. X-ray diagnosis 
using the Hampton technic [9] is of tremendous 
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value, and spot films should always be taken. 
Liver function tests should be used [6] if time is 
available. It must be borne in mind that certain 
liver function tests will be erroneous if the 
patient has been in severe shock or is in shock 
at the time of the test; therefore they must be 
interpreted with discretion. 


TREATMENT 


Patients with massive hemorrhage must be 
watched very closely during the period of 
treatment. As in external hemorrhage, patient 
anxiety is pronounced. This should be con- 
trolled with mild sedation and transfusion 
begun without delay [5,17]. 

In the past it has been thought that intra- 
arterial transfusion was the procedure of choice. 
However, recent literature [18] seems to dis- 
credit this method and the trend now is toward 
intravenous transfusion. An immediate com- 
plete blood count, urinalysis, and hemoglobin 
and hematocrit determinations give one a base- 
line for further evaluation as treatment pro- 
gresses. However, hematocrit determinations 
performed after a compensatory interval are 
more accurate. Blood pressure, pulse and 
respiration should be taken every five minutes 
and recorded. An indwelling catheter should be 
inserted, and a very accurate record should be 
kept of the patient’s intake and output. Vita- 
min K should be routinely used in fairly large 
doses early in the treatment, even though in 
many cases it is of little or no value. A naso- 
gastric tube should be passed into the stomach 
and continuous suction begun. The amount and 
character of the material aspirated from the 
stomach gives one a gross, but not too accurate, 
means of determining the rate of bleeding. The 
patient should be placed in the Trendelenburg 
position, and oxygen given immediately. A 
cut-down on an ankle vein should be done, and 
polyethylene tubing inserted. If it is thought 
that the patient has bled severely, 1,000 ml. of 
blood should be given fairly rapidly and the 
hematocrit determination repeated. If there is 
no significant rise in the hematocrit, it must be 
assumed either that the patient is continuing 
to bleed or that sufficient blood has not been 
replaced. At this time an additional 500 ml. of 
blood are given and the hematocrit deter- 
mination is repeated. If the blood pressure does 
not respond after this initial transfusion, the 
patient is started on arterenol and the blood 
pressure maintained above 100 mm. Hg systolic 


40 


throughout the remainder of the treatment. 
Details of arterenol administration will be sub- 
sequently discussed. It has been our policy to 
replace only 75 per cent of the blood loss in 
accordance with recent investigation [rg]. 

If the bleeding is established as being 
esophageal, a tamponade is used, the Patton- 
Johnston tube being most satisfactory. It must 
be realized that the use of the Patton-Johnston 
tube is purely palliative, and more definitive 
therapy must be carried out at a later date. 

Hemostatic agents have not been used by us 
to any great extent, but as reported by others, 
they undoubtedly have a place in certain types 
of cases. 

The criteria used by Hoerr [3] are excellent in 
determining whether conservative measures 
should be followed or surgery advised. How- 
ever, these indications will vary according to 
the individual case. Briefly, the indications for 
surgery are: (1) any patient who has received 
1,500 ml. of blood or more and then relapses 
into vascular collapse, (2) any patient over 
fifty years of age who has bled into shock at any 
time, (3) a patient who cannot maintain an 
acceptable blood pressure or hematocrit with a 
maximum of 500 ml. of blood every eight to ten 
hours, or (4) a recurrence of massive gastro- 
intestinal hemorrhage. Any patient falling into 
any one of the above categories should be given 
the advantage of immediate surgery. The oper- 
ative mortality in these cases is high. It can be 
kept at a minimum by proper preoperative 
evaluation, preoperative preparation, rapid 
and good surgical technic with adequate sup- 
portive measures, and careful postoperative 
management. 

At surgery the primary purpose is to stop 
bleeding, and in the majority of cases it is wise 
to terminate the procedure when this has been 
accomplished. Further definitive surgical ther- 
apy should be postponed until the patient is in 
a more acceptable condition for surgery. 


COMMENTS 


Most of us will agree that peptic ulcer is the 
cause of bleeding in the majority of patients 
with gastrointestinal hemorrhage. Clinically, 
gastritis and esophagitis account for approxi- 
mately 35 per cent of the total cases of gastro- 
intestinal bleeding. However, autopsy studies 
have revealed that gastritis very infrequently 
causes severe gastrointestinal hemorrhage [2]. 
Esophageal varices, caused by portal hyperten- 
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sion, usually accounts for approximately 10 per 
cent of the cases. It is in the remaining 10 per 
cent or so, not included heretofore, that one’s 
diagnostic acumen is taxed. Many times a 
reader is misled by figures regarding the fre- 
quency with which the various causes of 
hematemesis and melena occur. These figures 
will depend on the material studied by various 
observers. Naturally, the accuracy of the 
figures depends on the thoroughness of the in- 
vestigations. Brick and Jeghers [1] recently 
described very thoroughly the causes of mas- 
sive gastrointestinal hemorrhage other than 
peptic ulcer and esophageal varices. A high 
index of suspicion by the clinician will often 
lead one to find the rarer causes of hema- 
temesis and melena. 

Bleeding in the upper gastrointestinal tract 
is usually manifested by hematemesis and 
melena. However, it is not uncommon to see 
melena without hematemesis in hemorrhage of 
the upper digestive tract. The occurrence of 
hematemesis usually depends on the accumu- 
lation of blood within the stomach followed 
subsequently by vomiting. However, repeated 
episodes of melena without hematemesis usually 
signify a lesion below the duodenum, which as a 
rule is more difficult to diagnose. It has been 
demonstrated by experiments that at least 50 to 
80 ml. of blood are necessary to produce a 
tarry stool [20]. 

Many clinicians attempt to estimate the size 
of the hemorrhage by signs and symptoms that 
are present. However, many times this infor- 
mation is misleading. When obvious signs of 
shock are present (hypotension, thready rapid 
pulse, marked pallor, restlessness and moist 
skin), one can assume that serious loss of blood 
has occurred. The severity of symptoms natu- 
rally depends on the rapidity and volume of 
blood loss. If facilities are available, Evans blue 
dye (T1824) can be useful to measure the 
plasma volume accurately. 

It has been proved by Schiff [27] that the 
blood urea nitrogen offers a prognostic tool in 
the evaluation of patients with hematemesis. 
According to his work, a blood urea nitrogen 
concentration of less than 30 mg. per cent in 
patients with hematemesis due to peptic ulcer, 
hepatic cirrhosis or undetermined cause is a 
favorable prognostic sign. The presence of a 
blood urea nitrogen content of 50 mg. per cent 
or more foliowing hematemesis or melena is 
accompanied with a fatal outcome in 33 per cent 


of the cases, and an elevation of 70 mg. per cent 
or more is accompanied with a fatal outcome in 
approximately 66 per cent of the cases. 

As a rule, the level of the blood urea nitrogen 
is directly related to the amount of blood enter- 
ing the upper intestinal tract. Following a 
single hemorrhage the peak is usually reached 
within twenty-four hours; and unless the pa- 
tient continues to bleed or has another episode, 
it is usually normal by the fourth day. One 
must be aware that the blood urea nitrogen 
level may also be affected by such factors as 
dehydration, starvation or renal disease. How- 
ever, in the latter instance there will be other 
findings leading one to suspect a decompensated 
kidney. Additional renal impairment may occur 
as a result of shock; however, azotemia follow- 
ing shock would also be associated with other 
symptoms such as oliguria or anuria. 

Fever may also be used as a clinical tool. 
As a rule the rise of temperature usually occurs 
within twenty-four hours following a moderate 


_ hemorrhage, and usually goes over 100°F. At 


times the temperature may reach 103°F. If the 
patient has no further bleeding, the temper- 
ature gradually tapers off to normal within the 
next few days. The fever is probably caused by 
a foreign protein-like reaction due to the break- 
down of blood in the gastrointestinal tract. It is 
assumed that a thorough history taking and 
physical examination have been done before 
vigorous diagnostic procedures are attempted. 
According to the work of Palmer [8], esopha- 
goscopy, gastroscopy and contrast fluoroscopy 
should be done, in that order, as soon as possible 
after the patient is admitted to the hospital 
and replacement therapy is instituted. 

Acute gastrointestinal hemorrhage is a 
medical and surgical problem, and the com- 
bined efforts are necessary for the proper treat- 
ment of the patient. 

Shock, regardless of the cause, is a dispropor- 
tion of blood volume and vascular capacity. 
Whether the disproportion is due to loss of 
blood volume or due to dilatation of the 
vascular bed depends on the particular situ- 
ation. The compensatory reflexes in the vaso- 
motor center and pressor receptors in the 
carotid sinus and aortic arch act temporarily 
to compensate for the disproportion between 
blood volume and vascular capacity. However, 
in the event that it is not corrected, the situ- 
ation becomes irreversible. The final result in 
the main is that of cerebral ischemia, coronary 
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ischemia or acute tubular necrosis (lower 
nephron nephrosis). The last we fear most, 
especially in the younger age group. The exact 
mechanism of acute tubular necrosis is not 
known. However, Oliver and associates [22] 
believe that destruction of the tubular base- 
ment membrane is caused by renal ischemia. 

Of course the adrenal gland plays quite an 
important role in the physiology of shock. 
There are various causes of adrenal insuffi- 
ciency. One of the frequently unrecognized 
causes is surgical shock. The predominant 
adrenocortical steroid, which is found in the 
human plasma, is 17-hydroxycorticosterone. 
There has been speculation as to exactly how 
this protects the normal cell in times of crisis. 
Experimental work infers that corticosteroids 
protect the cells, at the cell level, from antigen- 
antibody reactions in addition to bacterial and 
non-bacterial toxins. This may occur by alter- 
ing cell metabolism, so that the cell is not sus- 
ceptible to disease processes. 

The replacement of blood in a person who is 
bleeding is a time-honored dictum. However, 
some persons who have received adequate blood 
replacement and oxygen, and are placed in the 
Trendelenburg position, continue to remain in 
shock. In these patients vasopressor drugs must 
be used. As a rule, we usually administer 4 mg. 
of arterenol (norepinephrine) per 500 ml. of an 
infusion fluid, preferably 5 per cent glucose in 
water. It may be necessary at times to add as 
much as 8 mg. per 500 ml. As a rule, the starting 
point is 15 drops per minute, and this is in- 
creased 5 drops per minute until the response is 
achieved. The maintenance dose is obtained 
by trial. The reduction in dosage is done in a 
stepwise manner, and in some cases it may 
take days before this drug can be discontinued. 

In those patients who do not respond imme- 
diately to arterenol it has been our policy in 
the past year to add 100 mg. of 17-hydroxy- 
corticosterone, or compound F, to this infusion 
[23]. It has also been our experience in several 
instances to note that compound F had a 
potentiating effect upon arterenol. We have 
also used aqueous adrenocortical extract and 
found that 50 ml. of this added to the infusion 
had a potentiating effect on arterenol. In addi- 
tion to the potentiating effect of elevating the 
patient’s blood pressure, compound F may 
protect the cell from the toxic effects of shock. 
However, the use of this drug is not without 
danger. It may cause convulsions by lower- 


ing the cerebral electroshock threshold, may 
cause excessive sodium retention and may in- 
hibit endogenous adrenocorticotropic hormone 
(ACTH) excretion. With the use of 100 mg. of 
compound F given over an eight- to twelve- 
hour period functional insufficiency of the 
adrenal gland can occur, but the immediate 
benefit of the administered hydrocortisone out- 
weighs the possible subsequent alteration in 
adrenal function. The physician should be 
aware of this possible functional insufficiency 
and be prepared to administer ACTH and 
corticosteroids as necessary. 


SUMMARY 


The etiologic factors in gastrointestinal 
hemorrhage are presented. A definite thera- 
peutic regimen should be followed in every 
case of gastrointestinal hemorrhage: (1) sup- 
portive blood .replacement therapy imme- 
diately, (2) early diagnosis utilizing laboratory 
and x-ray facilities, esophagoscopy and gas- 
troscopy when available, (3) surgical interven- 
tion without delay when bleeding is uncon- 
trollable by conservative methods, and (4) 
prevention of shock utilizing vasopressor drugs 
and adrenocortical hormones. 

17-Hydroxycorticosterone (compound F) has 
a potentiating effect on arterenol and may be 
life saving when replacement therapy, oxygen, 
Trendelenburg position, and arterenol alone 
have no effect on shock. 
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S INCE the beginning of this century, diverticu- 

litis of the colon has become a well recog- 
nized clinical and pathologic entity. More 
recently, its medical and surgical implications 
have been studied thoroughly and attempts 
have been made to establish the proper prin- 
ciples of management of this disease and its 
complications. Consequently, rather extensive 
information is available regarding the clinical 
and pathologic manifestations of acute diver- 
ticulitis, diverticulitis with perforation, diver- 
ticulitis with abscesses and diverticulitis with 
fistulas. Although hemorrhage in association 
with diverticulitis also has received consider- 
able attention, information about this particu- 
lar complication, especially regarding its patho- 
genesis, is not so nearly complete as might be 
desirable. 

Throughout the past fifty years, authorities 
on this subject repeatedly have warned physi- 
cians to search diligently for causes other than 
diverticulitis when rectal bleeding occurs. This 
is still sound advice despite the fact that bleed- 
ing can occur from diverticulitis alone. The 
frequency with which such bleeding occurs in 
cases of diverticulitis has been reported to be 
from 3 to 47 per cent, but the majority of 
studies report a frequency of 10 to 30 per cent. 
The bleeding may be of any magnitude but is 
usually moderate in amount. The pathogenesis 
of bleeding directly attributable to diverticu- 
litis has not been extensively investigated, 
although Noer [8], McGrath [7], Kocour [5], 
de Quervain [2], Young and Howorth [14], 
Lahey [6], Hoar and Bernhard [4], and Quinn 
and Ochsner [9] have made significant con- 
tributions. The bleeding usually has been 
attributed to ulceration. of the colonic wall or 
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to ulceration within a diverticulum, and in a 
few instances such lesions have been seen. 
Actually, detailed pathologic studies of suffi- 
cient magnitude to allow determination of the 
frequency of such findings have not been 
published. McGrath [7], in 1912, noted mucosal 
ulceration in eleven of twenty-seven surgical 
specimens, but he made no attempt to corre- 
late this alteration with clinical findings. de 
Quervain [2] described a “hemorrhagic form” 
of diverticulitis, about which he made this 
statement: “The patient is distressed, at 
times, by fairly severe intestinal hemorrhage, 
which clearly arises from ulcerative erosion of 
small vessels in the diverticulum.” It is impos- 
sible to determine whether or not de Quervain 
actually saw such ulceration, because patho- 
logic studies were not included in his article. 

Synnott [12] stated that bleeding in diver- 
ticulitis originated in “‘eroding ulcerations of 
the mucosa lining the diverticulum or in small 
polyps in the diverticular area and not in the 
mucosa of the colon itself.”” Again, corrobora- 
tive pathologic studies were not presented. 
That ulceration within diverticula does account 
for some instances of bleeding was proved by 
Kocour [5], who reported a death caused by 
hemorrhage from an eroded artery in a diver- 
ticulum. Smith [11] reported the sigmoidoscopic 
visualization of several bleeding diverticula in 
a patient who had massive gastrointestinal 
hemorrhage. 

Young and Howorth [14] reported a case of 
diverticulitis and bleeding in which the surgical 
specimen contained numerous diverticula, sev- 
eral of which were inverted into the intestinal 
lumen. Ulceration was present on the mucosa 
of one of these inverted diverticula and this 
was considered to be the source of hemorrhage. 
These observers were unable to find any men- 
tion of inversion of diverticula in the literature. 
It appeared to them that an inverted diverticu- 
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lum might bleed just as a polyp does when its 
surface becomes ulcerated. They pointed out 
that large vessels frequently are present about 
the bases of diverticula that might be the 
source of hemorrhage. 

Rosser [10] and Boyd [1] suggested that 
bleeding may arise from granulation tissue in 
diverticula that are the site of inflammation. 
Hickey [3] reported an unusual case in which 
an abscess had perforated into the inferior epi- 
gastric artery, with severe hemorrhage. 

Hoar and Bernhard [4] recently contributed 
valuable information regardine the pathologic 
findings in diverticulitis with bleeding. They 
found that forty-two of 111 patients with 
diverticulitis had rectal bleeding. They ex- 
amined pathologic specimens from three of 
these patients. In one specimen, four of five 
diverticula sectioned showed engorged granu- 
lation tissue replacing part of the mucosa. 
Ulceration was present in several of the diver- 
ticula in another specimen. The source of 
bleeding was not discovered in their third case. 

Of sixty-eight patients with diverticulitis and 
diverticulosis reported by Noer [8], twenty had 
bleeding as a presenting or major symptom. 
Six of these patients underwent resection and 
specimens were examined pathologically in 
all six; ulceration was found in one of the 
specimens. 

Bleeding from diverticulitis may occur in 
the presence of one of the other complications 
of the disease, or it may be the only complica- 
tion present. The amount of blood lost is 
usually small or moderate, but in a significant 
number of cases it has been excessive, even to 
the point of being termed “‘exsanguinating.” 
Hoar and Bernhard [4] stated that most of the 
patients who have massive bleeding are more 
than sixty years of age and they frequently 
have arterial hypertension. 

It is often difficult to establish a clinical 
diagnosis of “bleeding diverticulitis.”” Quinn 
and Ochsner [9] gave the following criteria that, 
when fulfilled, justify the assumption that the 
bleeding is from diverticulosis or diverticulitis: 
passage of gross blood per rectum; evidence of 
diverticulitis or diverticulosis after use of a 
barium enema; absence of other intrinsic lesions 
on rectal or proctoscopic examination; roent- 
genographic studies demonstrating the stomach 
arid, small intestine to be normal. Thus, it 
is apparent that the diagnosis is often by 
exclusion. 
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The management of this complication of 
diverticulitis usually has been conservative, 
consisting of measures designed to put the 
intestine at rest, the administration of anti- 
biotics and whole blood when indicated, and 
general supportive therapy. For the most part, 
this regimen has been adequate and surgical 
intervention has been used in the past only 
in those cases in which other indications for 
operation were present or in which the bleeding 
could not be controlled by medical means. 
Recently, however, surgical resection of the 
affected portion of colon has been used more 
extensively in the treatment of recurrent, per- 
sistent or severe hemorrhage. 

The present study was undertaken in an 
effort to correlate the pathologic features and 
the clinical manifestations of this complication 
of diverticulitis of the colon in the hope that 
such a correlation might contribute to better 
understanding and management of this disease. 


PRESENT STUDY 


The diagnosis of diverticulitis of the colon 
was recorded for 1,970 patients at the Mayo 
Clinic from 1940 to 1954, inclusive. Of these 
patients, 145 (7.4 per cent) gave histories of 
having passed blood by rectum for which no 
cause other than the diverticulitis could be 
found. Pathologic specimens preserved in 
formalin were available for examination in 
thirty-two of these 145 patients who had rectal 
bleeding. Thirty of these specimens were ob- 
tained during surgical resection of the affected 
colonic segments, whereas two specimens were 
obtained at necropsy. 

The clinical records of these thirty-two pa- 
tients were examined for pertinent data relating 
to age, sex, symptoms, physical and laboratory 
findings, treatment, clinical course and fol- 
low-up studies. The findings at operation or 
necropsy were noted. 

The specimens were studied grossly with 
special reference to the appearance and thick- 
ness of the colonic mucosa, the presence or 
absence of ulceration, the diameter of the 
intestinal Iumen, the thickness of the colonic 
wall, the presence or absence of zones of 
hemorrhage, the number of diverticula present, 
and the extent of diverticulitis. Multiple gross 
cross sections of the specimens were made for 
further examination of the areas of diverticuli- 
tis. Particular attention was paid to those 
regions in which extravasation of blood was 
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evident. Blocks of tissue for microscopic study 
were taken from any obvious regions of ulcera- 
tion or hemorrhage. Additional blocks of tissue 
were taken from any suspicious portions en- 
countered during examination. 

Sections for microscopic examination were 
prepared and stained with hematoxylin and 
eosin in the usual manner. The original sections 
were available in ten of the thirty-two patients. 
All sections were studied to determine the 
characteristic picture present, and a search was 
made for any features that might account for 
the clinical bleeding. 

Six specimens of colon removed surgically 
for diverticulitis or one of its complications 
other than bleeding were picked at random for 
control specimens. These were examined in 
exactly the same manner as were the afore- 
mentioned thirty-two specimens. 


CLINICAL FINDINGS 


Nineteen of the patients were men and 
thirteen were women. The range of age was 
from twenty-six to seventy-seven years, but 
only one patient was under forty. Five were 
in the fifth decade of life, thirteen were in the 
sixth decade and ten were in the seventh 
decade. Three patients were more than seventy 
years of age. 

Gross blood had been passed from the rectum 
by all the patients. The bleeding was often 
intermittent, and the blood usually was bright 
red. Bleeding was mild in twelve patients, 
moderately severe in nineteen and severe in one. 
Hemorrhage was the symptom that led the 
patient to seek medical care in seven instances 
(22 per cent); bleeding was the only symptom 
noted in six of these instances. The duration 
of bleeding varied considerably. Seventeen of 
the patients had noted blood in the stools for 
less than three months, whereas five patients 
had experienced bleeding for three months or 
more but less than a year. Ten patients had 
noted bleeding for a year or more, three of this 
latter group having observed it for more than 
five years. 

Rectal bleeding was overshadowed by other 
symptoms in twenty-five cases. In order of 
frequency, these were abdominal pain, chills, 
fever, diarrhea, decreased caliber of stools, 
constipation, dysuria and weakness. Although 
the presenting complaint was one other than 
bleeding, hemorrhage was recorded as being 


one of the major complaints in fifteen patients. 

The most frequently noted physical findings 
and the number of cases in which each finding 
was encountered were abdominal tenderness 
(fifteen), extrarectal mass (nine), mass in the 
left lower abdominal quadrant (six) and intra- 
rectal: mass (two). Although most of the pa- 
tients had physical findings suggestive of diver- 
ticulitis, the results of examinations were 
completely negative in seven patients (22 per 
cent). 

Results of routine laboratory studies were 
within normal limits except for the patient 
who had massive bleeding and in whom the 
value for hemoglobin was less than 10 gm. per 
100 ml. of blood. 

Proctoscopic examinations were performed 
on twenty-nine patients. Diverticula were seen 
in seven patients, and the findings were sug- 
gestive, but not diagnostic, of diverticulitis in 
nine others. Bleeding zones were seen in the 
intestinal mucosa in two patients. In one pa- 
tient, an erroneous diagnosis of carcinoma was 
made. Entirely negative results of proctoscopic 
examination were recorded for seven patients. 
The three remaining patients had pathologic 
proctoscopic findings unrelated to the rectal 
bleeding. 

Roentgenologic examinations of the colon 
were done on thirty of the thirty-two patients. 
A definite diagnosis of diverticulitis was made 
in eighteen, and this diagnosis was suggested 
in four others. In the remaining eight patients, 
the radiologist considered a question of the 
presence of a neoplasm of the colon, but a 
definite roentgenologic diagnosis of carcinoma 
was reported in only one instance. 

Surgical exploration was performed on 
thirty-one of the thirty-two patients. Although 
rectal bleeding was frequently a major con- 
sideration in the decision to perform laparot- 
omy, in only one patient was the problem of 
bleeding the sole surgical indication. The possi- 
bility of the presence of a malignant lesion 
undoubtedly influenced the decision to operate 
in many of these patients. Other indications 
were the existence of obstruction, the presence 
of an abdominal mass, and pronounced sever- 
ity, persistence or recurrence of the symptoms 
of acute diverticulitis. 

Five different types of operative procedures 
were performed on the thirty-one patients just 
mentioned. Eleven underwent exteriorization 
procedures in which the affected loop of intes- 
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tine was brought out to the skin and subse- 
quently excised, with extraperitoneal closure 
of the resulting colonic stoma as a final step. 
Primary resection with end-to-end anastomosis 
was performed in ten cases. Six patients under- 
went three-stage resection in which trans- 
versostomy preceded resection and anastomosis 
of the colon, the colonic stoma being closed 
later as a third stage. Three patients under- 
went primary resection and anastomosis with 
concomitant transversostomy and subsequent 
closure of the stoma. One patient underwent 
transversostomy but died before further surgi- 
cal procedures could be performed. Except for 
this patient, all those treated surgically did 
well in the immediate postoperative period. 
Thrombophlebitis of the deep veins of one 
lower extremity developed in one patient but 
responded well to treatment. A fistula de- 
veloped at the site of closure of the colonic 
stoma in another patient but later closed 
spontaneously. 

Twenty-four of the surviving patients have 
been followed up postoperatively for periods 
up to ten years. What was described as an 
episode of “intestinal obstruction” developed 
in one patient several years after operation; he 
was hospitalized elsewhere and recovered with 
conservative management. The other twenty- 
three patients have had no further symptoms 
attributable to diverticulitis. 

As previously indicated, two patients died. 
One died of peritonitis and bronchopneumonia 
after transversostomy. The other patient, who 
had massive rectal bleeding two weeks prior 
to admission, died of myocardial infarction. — 


PATHOLOGIC FINDINGS 


The length of colon that was resected varied 
from 10 to 35 cm., the average being between 
15 and 20 cm. The zone of diverticulitis was in 
the sigmoid colon in twenty-seven patients 
and in the descending colon in four. Multiple 
regions of involvement were scattered from 
the ascending colon to the sigmoid in one 
patient. 

The pathologic findings generally were typi- 
cal of those usually found in diverticulitis. Al- 
most without exception there was segmental 
involvement characterized by pronounced 
edema of the pericolonic tissues, thickening of 
the muscular wall, engorgement of blood ves- 
sels and, in more than half of the specimens, 
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narrowing of the intestinal lumen. For the most 
part, the inflammatory process appeared to 
involve small numbers of diverticula, even 
though multiple uninvolved diverticula might 
be present in other portions of the intestine. 
Microscopically, the intestinal wall and 
pericolonic tissues were infiltrated with poly- 
morphonuclear leukocytes and, to a lesser 
extent, with mononuclear cells. The tissues 


were edematous and increased fibrous tissue. 


could be found in the older lesions. The muscu- 
lar layers of the intestine were thickened in 
many instances, particularly in those speci- 
mens in which the lumen was narrowed. In 
half of the specimens the mucosa was in polyp- 
oid folds which were so striking at times that 
they gave the appearance of true polyps. How- 
ever, close inspection revealed the true nature 
of the changes. 

Because of our particular interest in bleeding, 
a careful search for any changes pertaining to 
this was made. Gross examination revealed 
definite ulceration of the colonic mucosa in 
three specimens. Nineteen of the specimens had 
discolored zones in the mucosa suggestive of 
hemorrhage. Early in the gross study it was 
found that many areas of hemorrhage could 
be discovered by inspection of the colonic 
walls and the pericolonic regions. This proved 
to be one of the best methods of locating tissues 
from which bleeding might have originated. In 
eleven specimens, diverticula could be traced 
into, and grossly appeared to constitute a part 
of, these hemorrhagic regions. An ulcerated 
inverted diverticulum was present in one 
specimen. 

Microscopic studies disclosed ulceration of 
the surface colonic mucosa in five other speci- 
mens in addition to the aforementioned three 
specimens in which ulceration was visible 
grossly. Microscopically, these ulcerated zones 
proved to be typical inflammatory ulcers char- 
acterized by absence of surface epithelium, 
destruction of the submucosa, vascular en- 
gorgement and evidence of acute inflammation. 
(Fig. 1.) The ulceration in each of these eight 
instances was considered sufficient to produce 
bleeding, and good evidence of such bleeding 
was demonstrated in one section. 

Ulceration of the mucosa buried deeply in 
one or more diverticula was demonstrated 
microscopically in ten specimens. The micro- 
scopic picture of these ulcers was the same as 
that found in ulceration affecting the regular 
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Colonic wall in bleeding, 
ulceration of the colonic mucosa. Note 
depth of penetration and the inflammatory reaction. 
Hematoxylin and eosin stain, original magnification 
x 18. 
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mucosa. Completely disrupted diverticula were 
seen in some sections, while less extensive 
ulceration was present in other specimens. 
(Figs. 2 and 3.) In two instances in which 
microscopic ulceration of the colonic mucosa 
was found, additional ulceration within diver- 
ticula was present. In eight of the eleven speci- 
mens in which diverticula could be traced into 
regions of gross hemorrhage, microscopic ex- 
amination revealed ulceration of the walls of 
the diverticula into the surrounding inflamma- 
tory hemorrhagic tissues. The extent of vascu- 
lar engorgement in the inflamed tissues left 
little doubt that these ulcerated zones might 
be the source of significant bleeding. 

Thus, the gross and microscopic findings dis- 
closed that eighteen (56 per cent) of these 
thirty-two patients had ulceration either of the 
colonic wall or within diverticula. 

Similar studies of the control group of six 
specimens disclosed little difference in the 
over-all pathologic picture between thg two 
groups of specimens. Absent in the control 
group, however, was evidence of hemorrhage 
or areas that might serve as sources of hemor- 
rhage. Gross ulceration of the mucosa was 
absent, and microscopic examination failed to 
reveal any ulceration of the colonic wall or 
within diverticula. 


COMMENTS 


It appears reasonable to assume that the 
origin of the bleeding in patients who have 
diverticulitis of the colon is from ulceration 
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somewhere in the affected intestine, which is 
usually the sigmoid colon. This is borne out by 
the findings in the present study. In more than 
half of the specimens ulceration was noted in 
the colon or within diverticula. Other writers 
[4,8], have seen such ulceration in the intestines 
of patients who have bled from diverticulitis. 

It is assumed that such ulceration arises as a 
direct result of inflammation. It is possible that 
the trauma of the fecal current may contribute 
to the ulceration, but it appears that edema, 
exudation and necrosis of tissue could cause | 
the ulceration within diverticula and that in 
the intestinal mucosa as well. It is not difficult 
to understand that bleeding may occur from a 
zone of diverticulitis that becomes ulcerated, 
especially in view of the pronounced vascular 
engorgement occurring within tissues affected 
by diverticulitis. One might wonder why 
bleeding does not occur more frequently. 

It is likely that many regions of ulceration 
were missed in the present study, because the 
method of gross serial sectioning employed 
was somewhat inadequate at best. Microscopic 
serial sectioning could be expected to increase 
the positive findings to a figure much nearer 
100 per cent than that reported herein. 

As already noted, one of our specimens con- 
tained an ulcerated inverted diverticulum. The 
possibility of this rare condition should be 
emphasized because of the danger of mistaking 
such a lesion for a polyp at proctoscopic 
examination. Cauterization or biopsy under 
such circumstances could produce serious 
consequences. 

The frequency with which diverticula could 
be traced into zones of gross hemorrhage and 
the microscopic demonstration of ulceration 
in these regions proved to be among the most 
interesting aspects of the present study. This 
occurred eleven times, and the microscopic 
findings were positive in eight cases. This 
would appear to be of significance, and it is 
possible that close attention to the involved 
segments of colon removed surgically in pa- 
tients with clinical bleeding might reveal the 
source of bleeding in many instances. 

It might be well to re-emphasize the fact 
that a neoplasm of the colon is the cause of 
bleeding from the rectum far more frequently 
than is diverticulitis. Welch and associates [13] 
estimated that carcinoma of the colon is the 
cause of rectal bleeding five times as frequently 
as is diverticulitis. The presence of diverticu- 
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Fic. 2. (a) and (b), Two examples of ulceration within a diverticulum in 
diverticulitis with bleeding. Hematoxylin and eosin stains, original mag- 
nification X 16. 


Fic. 3. (a), Diverticulum with ulceration in diverticulitis with bleeding. 
Hematoxylin and eosin stain, original magnification < 16. (b), Wall of diver- 
ticulum shown in (a). Note ulceration and surrounding inflammatory reaction. 
Hematoxylin and eosin stain, original magnification X 170. 
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litis does not give any assurance that a con- 
comitant carcinoma is not present. The 
aforementioned total of 1,970 patients sur- 
veyed in the present study included 100 pa- 
tients who had simultaneous diverticulitis and 
carcinoma, 

Carcinoma of the colon has received empha- 
sis as the principal disease to be differentiated 
from diverticulitis in patients who have rectal 
bleeding, and it is probably the most important 
one. However, other diseases of the anal canal 
and colon must be considered in dealing with 
these patients. External and internal hemor- 
rhoids, fissures, adenomatous polyps and 
ulcerative colitis are all capable of causing 
rectal bleeding. In addition, lesions of the 
upper part of the gastrointestinal tract, such 
as peptic ulcer, gastric neoplasm, Meckel’s 
diverticulum and neoplasms of the small intes- 
tine, may produce bleeding that is difficult to 
differentiate from colonic bleeding. All these 
conditions must be considered before a diag- 
nosis of diverticulitis with bleeding is made. 
The differentiation of these conditions fre- 
quently cannot be made until the time of 
operation, and occasionally the correct diagno- 
sis cannot be made even then. 

The bleeding from diverticulitis characteris- 
tically is associated with other symptoms of 
diverticulitis, and a history of intermittent 
attacks may be obtained. However, 19 per cent 
of our thirty-two patients had bleeding as the 
only symptom. The bleeding usually is small or 
moderate in amount, but instances of massive 
bleeding have been recorded, as occurred in 
one of the patients in this study. The bleeding 
‘ was often recurrent or intermittent in charac- 
ter. One-third of the patients gave histories of 
recurrent attacks of bleeding for more than 
one year. The bleeding often is a relatively 
minor symptom in the clinical picture, and the 
major complaints are those more characteristic 
of diverticulitis, such as abdominal pain, chills, 
fever, dysuria and diarrhea. 

Although the physical findings usually asso- 
ciated with diverticulitis may be present, the 
general examination may not be helpful insofar 
as the differential diagnosis of rectal bleeding is 
concerned, and sometimes the results of physi- 
cal examination may be entirely normal. 

Proctoscopic and roentgenologic examina- 
tions have proved valuable in the study of 
these patients. About half of the patients who 
underwent proctoscopic examinations had find- 


ings either diagnostic of or suggestive of diver- 
ticulitis. A definite roentgenologic diagnosis of 
diverticulitis was made in 60 per cent of the 
patients so examined. As useful as these ex- 
aminations may be, it must be remembered 
that they are not infallible and that the pres- 
ence of diverticulitis does not exclude the 
possibility of other disease. 

The management of patients who have 
“bleeding diverticulitis” usually has been con- 
servative in the past. Such management ap- 
pears reasonable for patients in whom the 
diagnosis can be definitely established and who 
exhibit bleeding for the first time. However, 
recurrent hemorrhage is not infrequent, and it 
is often impossible to exclude the possibility of 
malignant lesions. In these instances, it would 
be wiser to employ surgical therapy. Bleeding 
rarely is the only indication for surgical inter- 
vention in these patients; only one patient in 
the present study had bleeding as the sole 
surgical indication. Some other complication 
of diverticulitis or doubt as to the nature of 
the pathologic process usually dictates the 
surgical approach. Generally speaking, indica- 
tions for laparotomy in diverticulitis have been, 
and are, increasing. Indications for operation 
in “‘bleeding diverticulitis” probably will fol- 
low the same pattern. 

The surgical procedures performed for ‘the 
patients in this study were predominantly mul- 
tiple-stage resections, which have proved to be 
an adequate method of management, particu- 
larly for the extremely ill patient. Because of 
improved operative technics, better anesthesia, 
use of chemotherapeutic and antibiotic agents, 
and more efficient preoperative and postopera- 
tive care, primary resection of the colon 
recently has been used more frequently. The 
role of primary resection may increase in scope 
as surgical technics advance, but some patients 
still will require multiple-stage operations be- 
cause of debility, extensive local disease or 
technical factors. The surgical procedure neces- 
sary in a given case is probably best decided in 
the operating room, where the extent of the 
disease can be evaluated. 

The final results of surgical therapy in the 
present group of patients have been satisfac- 
tory, although it is difficult to draw any exten- 
sive conclusions from such a small group. One 
patient died after transversostomy, death being 
due to perforation of the colon and peritonitis. 
The other patients who have been adequately 
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Bleeding in Colonic Diverticulitis 


followed up have done well except for minor 
complications. 


SUMMARY AND CONCLUSIONS 


Detailed pathologic, clinical and follow-up 
studies have been made on thirty-one patients 
who underwent surgical treatment at the 
Mayo Clinic for colonic diverticulitis associated 
with bleeding and on one patient who died from 
myocardial infarction two weeks after massive 
rectal bleeding accompanying diverticulitis. 

Hemorrhage is a proved complication of 
diverticulitis. Although it is relatively rare, it 
must be considered in the differential diagnosis 
of rectal bleeding. The bleeding arises from 
ulceration of the affected colonic wall or ulcera- 
tion within one or more diverticula. 

The bleeding is usually small or moderate in 
amount, is frequently recurrent over long 
periods and is usually associated with other 
symptoms of diverticulitis. It is difficult to 
differentiate bleeding due to diverticulitis from 
that due to neoplasm, and both diseases may 
occur simultaneously. 

The physical findings in “ bleeding diverticu- 
litis”” are not characteristic. Roentgenologic 
and proctoscopic examinations are helpful in 
establishing a diagnosis, but neither should be 
considered infallible. 

In patients with diverticulitis, the complica- 
tion of hemorrhage can be treated conserva- 
tively in many instances, provided that no 
doubt exists concerning the diagnosis. 

Surgical resection of the affected colon is 
justified in patients who have recurrent or un- 
controllable hemorrhage, in those in whom the 
presence of a neoplasm cannot be excluded and 
in those who have indications for operation 
other than hemorrhage. 


14. 
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Preservation of the Pyloric Antrum in 
Resection of High Gastric Malignancies 


Rupotr Nissen, M.D., Basel, Switzerland 


an operation one is frequently faced 

with circumstances in which consideration 
of operative technic calls for an extension of 
the resection beyond that required purely on 
the basis of the pathologic-anatomic findings. 
Such a situation is exemplified by the right- 
sided hemicolectomy which is undertaken as a 
rule even in the treatment of inflammatory 
conditions when removal of the terminal ileum 
and ascending colon would satisfy the requisites 
of radicality. Due to the unreliability of sutures 
in a segment of intestine free of serosa, such as 
the partially retroperitoneal ascending colon, 
it becomes necessary to include in the resection 
both the ascending and part of the transverse 
colon. Similar considerations apparently justify 
the widespread use of total gastrectomy in the 
treatment of upper gastric malignancies. Al- 
though the extent of infiltrative growth would 
permit the antrum to be retained, it is believed 
that for the benefit of simplifying the procedure 
the resection should extend into the upper part 
of the duodenum, continuity being then estab- 
lished by closing the duodenal stump and per- 
forming esophagojejunostomy, or simply by 
esophagoduodenostomy. 

This unnecessary sacrifice of the antrum is 
carried out for two reasons. One of these is 
based on the views propagated particularly by 
Lahey that late results in radically treated 
gastric malignancies could be improved by 
total gastrectomy. Impetus for this view was 
supplied by Lahey’s data in which one-third 
of the patients subjected to subtotal resection 
evidenced a relapse within the gastric stump. 
Aside from the fact that these particular find- 
ings have not been confirmed by other authors, 
one must realize that in treating a carcinoma 
of the fundus we are faced by an entirely 
different problem. The relapses in the proximal 
gastric stump mentioned previously represent 
American Journal of Surgery, Volume 94, July, 1957 


a spread of the tumor within the submucosa 
and toward the cardia which cannot be recog- 
nized during the operation. On the other hand, 
in treating a fundic carcinoma, it remains to 
be shown that cutting the stomach through a 
line passing some 10 cm. distal from the visible 
and/or palpable border of the tumor still falls 
within a region in which a submucous car- 
cinomatous lymphangitis is present. In our 
patients in whom the antrum was retained, but 
in whom death occurred either as a result of a 
relapse or widespread metastasis, autopsy has 
not revealed the presence of tumor in the re- 
maining section of the antrum. 

Marshall, in reviewing Lahey’s case his- 
tories, was unable to establish an improvement 
in late results when total gastrectomy was 
used as the method of choice for treating gastric 
carcinoma. Thus a view which has been ad- 
vocated by other authors and ourselves has 
gained additional support. 

The second reason is provided by evidence 
which emphasizes the irrelevancy of whether 
or not the antrum is sacrificed. According to 
this standpoint little functional significance is 
attached to the prepyloric segment, a part 
where the pyloric glands are known to produce 
a mucinous alkaline fluid designed to neutral- 
ize the acid gastric secretions. The antrum, as 
is well known, provides an added stimulus to 
acid production by liberating a hormone-like 
substance which stimulates the acid-producing 
cells. We must grant that these functions have 
little meaning once both the corpus and fundus 
have been removed so that, based at least on 
evidence from experimental work, sacrifice of 
the antrum cannot be regarded as being too 
significant. However it is likely that our knowl- 
edge regarding the functional significance of 
this particular gastric sector has not been 
exhausted and, as the work of Holle and 
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Resection of High Gastric Malignancies 


Heinrich has demonstrated, the prepyloric 
region contributes considerably more to the 
digestive process than has been attributed to it 
purely on an experimental basis. 

Prompted by our inability to correct a 
number of disturbances in the digestion of fat 
and protein following total gastrectomy we 
have been proposing preservation of the 
antrum and have carried it out since 1944 in 
the treatment of two types of lesions. A detailed 
report of this work was published in 1950. The 
lesions referred to are: (1) those penetrating 
ulcers of the upper gastric region in which par- 
ticipation of both anterior and posterior walls 
in the perifocal scar prevents construction of 
an adequate tube from the remaining segment 
of the great curvature and (2) fundic car- 
cinoma. In the latter instance end-to-end 
anastomosis between esophagus and antrum 
was performed. This method was originally 
suggested by Borchers in 1928, however, with 
a resection which was somewhat less extensive. 

The disadvantage of a direct anastomosis 
between the esophageal stump and the pre- 
pyloric segment is twofold: first, these two 
parts differ widely in their cross sectional area; 
and second, one frequently finds it difficult to 
mobilize both the antrum and duodenum ade- 
quately so as to obtain an anastomosis that is 
free of tension. When the disadvantages of an 
esophagoantrostomy became evident, in several 
patients the antrum stump was closed blindly, 
continuity being re-established by means of 
an esophagojejunostomy. Although pyloromy- 
otomy was undertaken regularly, several 
patients complained of a feeling of pressure 
in the right epigastrium. 

Interesting in this respect is the history of a 
patient operated upon seven years ago for a 
small carcinoma of the fundus and whom we 
have recently had the opportunity to. re-exam- 
ine. This patient had complained of periodic, 
colic-like pains in the right epigastrium that 
were suspected of being caused by biliary 
stones despite a negative cholecystogram. One 
might assume that in this case the difficulties 
were due to a pylorospasm which prevented 
the adequate emptying of secretions accumu- 
lated in the antrum. 

All patients in whom the antrum had been 
retained in the described manner complained 
of digestive disturbances similar in nature to 
those usually following total gastrectomy. This 
lead us to assume that once incorporation of 
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the antrum into the intestinal continuity is 
re-established, it may provide an opportunity 
for regaining certain physiologic functions. 
Passage of even small quantities of food 
through the duodenum would allow for addi- 
tional stimulation of bile and pancreatic flow. 


Fic. 1. A, schematic outline of location of gastric 
malignancy; extent of resection (dotted line). B, the 
three anastomoses for re-establishing the foodway (with 
preservation of the pyloric antrum). 


With these considerations in mind continuity 
was re-established by end-to-side anastomosis 
between the antrum stump and the convolute 
leading to the esophagojejunostomy, with an 
additional enteroanastomosis distal to this 
point. (Figs. 1 and 2.) 

In 1950 Zacho independently published a 
similar method for preserving and incorporating 
the antrum, and reported one case. This paper, 
which appeared in a Danish journal, was un- 
known to us at the time of our first report in 
1944. The latter represented an accumulation 
of clinical data and attempted to indicate that 
the described procedure could partially reduce 
the frequency of metabolic disturbances fol- 
lowing gastrectomy. 

In the interim, work by Holle and Heinrich 
on patients operated upon has confirmed our 
earlier clinical observations. These authors con- 
cluded that the retained segment of the stom- 
ach could still produce sufficient amounts of 
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Fic. 2. Roentgenogram of a patient following preserva- 
tion of pyloric antrum in high gastric malignancy. Part 
of the barium passes through the antrum and duo- 
denum which are well outlined. 


acid for the activation of pepsin and the reduc- 
tion of iron as well as adequate quantities of 
indispensable mucoproteins. On the other hand, 
these authors emphasized that following total 
gastrectomy one finds with greater frequency 
disturbances in the anterohepatic metabolism 
of proteins, the reabsorption of iron and eryth- 
rogenesis. An increased bacterial flora within 
the bile ducts and subsequent degeneration 
of liver parenchyma was also a frequent sequel 
to this procedure. Thus, fundectomy appears 
to provide a situation which, at least in respect 
to protein and iron metabolism, can be con- 
sidered as being favorable. 

Radiologic studies by Rossetti in the Basel 
Clinic have additionally established that pas- 
sage of the ingesta still takes place through the 
retained portions of the antrum. 

We have finally come to apply these same 
principles following transthoracic resection of 
the cardia by anastomosing in a similar manner 
the remaining part of the stomach to the jeju- 
num. In order to insure passage of food through 
the duodenum following total gastrectomy we 
have implanted the duodenal stump into the 
loop used for the esophagojejunostomy. 
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In the period from April 1, 1952 to October 1, 
1955, seventeen patients were operated upon 
in the Basel Clinic for carcinoma of the upper 
gastric region by retaining the antrum as 
described. previously. There were no deaths 
due to operation. 

One patient, a seventy-two year old man 
whose postoperative condition appeared par- 
ticularly unusual in that it contradicted the 
intrinsic worth of the described procedure, died 
after a two-month stay in the clinic. The opera- 
tion consisted of a transthoracic approach for 
removal of a carcinoma of the cardia that had 
extensively infiltrated the fundus. Following 
resection of the lower esophagus, corpus and 
fundus, the remaining antrum was implanted 
into the already established esophagojejunos- 
tomy. The immediate postoperative recovery 
was uneventful. Soon after, however, severe 
aplastic anemia developed for which no basis 
could be established. Radiologically, the anas- 
tomosis appeared to function well and no signs 
of esophagitis or gastritis could be noted. 
Despite repeated blood transfusions, the plasma 
proteins remained below their normal value. 
An answer was finally provided by autopsy 
which revealed an extensive skeletal metastasis. 
Thus the changes in the blood picture were 


‘not due to a malfunctioning anastomosis but 


to the destructive growth of the malignancy. 

In conclusion, our observations would seem 
to indicate that a procedure whereby the 
antrum is not only retained but also included 
into the intestinal continuity is a desirable 
procedure for the treatment of carcinoma of 
the fundus. By this approach the occasionally 
irreversible nutritional difficulties encountered 
after total gastrectomy can, for practical pur- 
poses, be eliminated. 
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Calcified Tendinitis of the Shoulder 


Morais S. FRIEDMAN, M.D., South Bend, Indiana 


a calcified tendinitis is the most painful 
condition of the shoulder. Calcium depos- 
its are found more frequently in the rotator 
tendons of the shoulder than in any other 
tendons of the body. A calcified deposit may 
remain quiescent or asymptomatic for months 
or years and then suddenly become the center 
of an acute inflammatory process causing 
severe pain. Bosworth [1] stated that every 
large calcium deposit eventually causes symp- 
toms. Although a few patients may recover 
without any treatment, most of the patients, 
especially those with acute symptoms, are in 
such misery that immediate effective treatment 
is necessary. Calcified deposits in the shoulder 
are still being treated by a variety of methods. 
This report is an analysis of the results of treat- 
ment of seventy-five patients with painful 
calcified tendinitis of the shoulder. 

Incidence. In a series of 228 patients with 
pain in the shoulder originating in the rotator 
cuff there were seventy-five patients with 
calcium deposits. Eight of the patients had 
bilateral involvement, making a total of eighty- 
three shoulders with calcified tendinitis or an 
incidence of 33 per cent of the total number of 
patients with painful shoulders. There were 
forty-two men and thirty-three women. The 
right side was involved in fifty-one cases and 
the left in thirty-two. The largest number of 
patients were in the fourth and fifth decades of 
life. The youngest patient was twenty-seven 
years of age, and the oldest sixty-nine. (Table 1.) 

Most of the women were housewives; a few 
were secretaries and factory workers. The men 
were predominantly laborers and _ factory 
workers; only twelve were businessmen or 
white-collar workers. 

Etiology and Pathology. The cause of the 
formation of the calcium deposit is obscure. It 
is apparently not due to any generalized 
metabolic disturbance or infection. Blood cal- 
cium studies made on several patients all gave 
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normal results. Trauma has been implicated as 
a causative factor. In our series only ten of the 
seventy-five patients gave a history of any 
injury at all which could be related to the onset 
of symptoms. Although an injury such as a fall 
or direct blow may occasionally precipitate 


TABLE I 
AGE AND NUMBER OF PATIENTS WITH CALCIFIED 
TENDINITIS OF THE SHOULDER 


Age (yr.) No. Patients 
27-29 2 
30-39 22 
40-49 32 
50-59 I 


an acute attack in the shoulder with a ‘‘quies- 
cent” calcium deposit, in most instances there 
is no history of any definite trauma. Appar- 
ently the cause is not any sudden trauma, but 
rather constant wear and tear which produces 
degenerative changes, loss of vascularity and 
deposition of amorphous calcium in the rotator 
tendons [2]. With every motion of the shoulder 
these tendons are constantly being pinched 
between the humerus and the coracoacromial 
arch. As a person ages, the tendons undergo 
degenerative changes which favor the forma- 
tion of calcium deposits. According to Wells 
[3] the oxidation in necrotic tissue is at a mini- 
mum due to poor circulation. This causes a 
reduction in the carbon dioxide content of the 
tissue, and as a result there is an increased 
alkaline reaction which causes precipitation of 
calcium salts in the necrotic area. Conversely, 
should the calcium deposit arouse an inflam- 
matory process around it, the resulting hy- 
peremia and increased vascularity increase the 
oxidation and carbon dioxide in the tissue, 
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changing the reaction from alkaline to acid 
and causing absorption of the calcium deposit. 
Symptoms. Seventy-five per cent of the 
patients were first seen with an acutely painful 
shoulder of only a few days’ duration. Many 
had had the acute pain only one or two days. 
Forty-five per cent of the patients had had 
some pain in the shoulder for three months or 
more before the present acute attack. In the 
acute stage the pain was quite severe and was 
frequently described as “‘sore as a boil” or 
“throbbing like a toothache.” The slightest 
motion of the arm was extremely painful. Any 
sudden jar of the arm or even of the body would 
set off a paroxysm of acute pain. The painful 
extremity was held at the side, supported by 
the other hand. The patient readily localized 
the pain to an area on the anterior or lateral 
aspect of the shoulder which was extremely 
tender even to the slightest pressure. The pain 
was worse at night, frequently causing patients 
to lose sleep or to pace the floor throughout the 
night. The patient had an anxious, haggard 
expression; in many cases the diagnosis was 
made merely by looking at him. 
Roentgenograpbic Findings. The calcium de- 
posit appeared on the roentgenogram as a 
round, oval or multilocular shadow (Fig. 1) 
which was usually located in the anterosuperior 
region of the shoulder just above the tuberosity 
or under the acromion. In patients with acutely 
painful shoulders the deposit appeared as a 
well defined, flocculent and at times multi- 
locular shadow (Fig. 2A), while in those with 
chronic symptoms the deposit was more dense, 
irregular and ill defined. In some patients a 
large calcium deposit appeared on the roent- 
genogram taken with the arm in external rota- 
tion (Fig. 2A), whereas no calcification at all 
was seen on the roentgenogram taken with the 
arm in internal rotation. (Fig. 2B.) Most of the 
calcium deposits measured 1.0 to 1.5 cm. in 
greatest dimension. Calcium deposits measur- 
ing 2 cm. or more were found in twenty-seven 
shoulders, the largest deposit being 4.0 by 
1.0 cm. The size of the deposit was not always 
an indication of the severity of the pain. There 
were several patients with smaller deposits 
measuring between .5 and 1.0 cm. who had 
just as much acute pain as those patients with 
larger lesions. 
Operative Findings. The following observa- 
tions are based upon the findings in fifteen 
patients. Surgery was performed upon a total 
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Fic. 1. Large “acute” calcium deposit in supraspinatus 
tendon. 


of twenty shoulders. The calcified lesion was 
found in the supraspinatus tendon in the 
majority of patients undergoing operation, 
and much less frequently in the other rotator 
cuff tendons. At times it was quite difficult 
to localize the deposit to a specific tendon. In 
most of these shoulders the subdeltoid bursa 
showed some signs of acute inflammation. The 
walls of the bursal sac were slightly thickened 
and the bursal cavity contained thin, fibrous 


adhesions. The majority of the shoulders oper- . 


ated upon showed calcified deposits in the 
acute stage. This appeared as a yellowish white 
elevation in the tendon under the bursa. Sur- 
rounding this was an area of hyperemia and 
edema very much resembling a boil. When the 
lesion was incised, a yellowish white material 
resembling tooth paste escaped under pressure. 
In some cases, under the soft center of the 
deposit chalk-like or gritty material was found 
embedded in the tendon substance. In none of 
the shoulders was any gross tear or rupture 
found in the rotator tendons. It would seem 
that the presence of a calcified deposit usually 
precluded the existence of any rupture or tear 
in the rotator cuff [4]. 


TREATMENT 


Most of the patients had had no previous 
treatment except for sedation. A few had been 
treated elsewhere with heat and diathermy. 
Fifteen of the seventy-five patients had x-ray 
therapy ranging from a few to several treat- 
ments either recently or some time prior with- 
out any relief from the acute pain. Two of the 
largest deposits removed surgically were from 
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Fic. 2A. Calcium deposit conspicuous in roentgenogram 
taken with shoulder in external rotation. 


Fic. 3A. “Acute” calcium deposit before needling. 


patients who had had x-ray treatments. Com- 
parison of roentgenograms taken some time 
prior to x-ray therapy with those taken re- 
cently showed no change in the size of the 
calcium deposit in most cases [5]. 

The patients in this series were treated by 
one of two methods or both. Most of the pa- 
tients were treated by needling the deposit 
after infiltration with novocain.® In those pa- 
tients who failed to get relief from this method 
of treatment the calcium deposit was excised 
surgically. The needling method consisted of 
infiltrating the calcified deposit with 1 per cent 
novocain, then piercing the deposit with a 
needle and attempting to aspirate or irrigate 
the calcium through a second needle according 
to the method of Patterson and Darrach [6]. A 
few patients with acute pain refused this 
method of treatment and chose to have the 


deposit excised. Sixty-five of the seventy-five. 


Fic. 2B. Same shoulder as Figure 2A. Deposit not seen 
in view taken with shoulder in internal rotation. 


Fic. 3B. Complete disappearance of calcium deposit 
shown in Figure 3A, several days after needling. 


patients treated by the infiltration or needling 
method were available for follow-up study (a 
total of seventy shoulders). In twenty-eight 
of the patients hydrocortone® was injected after 
needling the deposit. Needling was successful 
in relieving the pain in 85 per cent of the 
shoulders thus treated. In eight patients (a 
total of eleven shoulders) this method failed 
to relieve the acute pain. In most of the 
shoulders which were needled only part or a 
small amount of the calcium was aspirated or 
irrigated. In twelve shoulders no calcium at all 
could be removed. Nevertheless, most patients 
were relieved of the acute pain in one or two 
days after the needling. It was believed that 
the actual amount of calcium removed was not 
important, but rather, that the needling was 
effective in piercing the calcium deposit, reliev- 
ing the tension and allowing the material to 
escape into the bursa where it could be ab- 
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Fic. 4A. Acute calcium deposit before needling. 


Fic. 5A. “Chronic” painful calcium deposit three years 
after three series of deep x-ray treatments. 


sorbed. Aspiration or irrigation of the calcium 
through the needle proved that the deposit had 
been punctured. In most of the patients in 
whom the pain was not relieved by needling, 
the deposit was quite large and no calcium was 
~ removed by aspiration or irrigation. 

The needling procedure was usually done in 
the office and the patient was sent home imme- 
diately afterward. He was instructed to apply 
ice packs to the shoulder for twenty-four hours. 
We found that cold was an invaluable aid in 
lessening the amount of pain after the effects 
of the novocain ceased. Codeine and sedation 
were also prescribed. Gentle exercises were 
started the following day and gradually in- 
creased. Several patients were also treated with 
heat and diathermy after the needling proce- 
dure. In the successfully treated patients the 
acute pain was relieved in one or two days after 
needling, and within five or six days most of 
the pain had disappeared. Recovery of motion 


Fic. 4B. Same shoulder as in Figure 4A, showing thin- 
ning out and spreading of calcified material into sub- 
deltoid bursa after needling. 


Fic. 5B. Same shoulder as in Figure 5A, after surgical 
excision of calcium deposit. 


was fairly rapid. Eighty per cent of these pa- 
tients regained 150 degrees of abduction within 
two or three weeks after the deposit was 
needled. 

Although only a part of the calcareous mate- 
rial was aspirated in most of the cases, it was 
interesting to see what happened to the calcium 
deposit as shown on subsequent roentgeno- 
grams. In a few cases we were able to see the 
deposit practically disappear within several 
days after needling. (Fig. 3A and B.) In others 
the deposit appeared to have spread and 
thinned out, indicating that it had ruptured 
into the bursal cavity. (Fig. 4A and B.) In 
many of the cases roentgenograms taken within 
two to six weeks after the needling showed that 
50 to 100 per cent of the deposit had disap- 
peared. In contrast to this, in patients treated 
with x-ray therapy the deposit remained the 
same size for months or years after x-ray treat- 


ment. (Fig. 5A and B.) 
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Effect of Hydrocortone Injection. Patients 
who had hydrocortone injected into the calcium 
deposit at the time of needling seemed to have 
less pain after the anesthetic effect of novocain 
ceased. These patients also seemed to recover 
motion somewhat more rapidly than those who 
had not been injected with hydrocortone. How- 
ever, we noted that in those shoulders in which 
the deposit was definitely pierced or aspirated, 
and where roentgenograms showed marked 
reduction in size of the calcium, the results were 
just as good whether or not hydrocortone had 
been used. It would seem, therefore, that de- 
compression of the deposit is far more impor- 
tant than the local effect of hydrocortone. This 
drug did not appear to have any effect on the 
reduction in size or rapidity of disappearance 
of the calcium deposit. 

Operative Treatment. In fifteen patients (a 
total of twenty shoulders) the calcium deposit 
was removed surgically. Practically all the 
patients in whom the deposit was removed 
surgically had had acute pain a few days to 
two weeks prior to surgery. Seventy-five per 
cent of those who underwent surgery had had 
some pain in the shoulder for over three 
months. In twelve of the shoulders there were 
deposits measuring over 2 cm., and five of 
these measured 3 cm. In eight of these pa- 
tients (a total of eleven shoulders) infiltration 
and needling had failed to relieve the acute 
symptoms. 

The operation is performed through a 2 inch 
longitudinal incision on the anterolateral 
aspect of the shoulder just anterior to the 
acromion. The deltoid fibers are separated, the 
bursa incised and the rotator cuff exposed. The 
arm is rotated until the deposit comes into 
view. The deposit is removed by incising its 
center, allowing the material to escape. If there 
is any dry or gritty calcium material in the 
tendon, it is removed with a curet. An ice 
pack is placed over the shoulder for a period of 
twenty-four hours after surgery. The pain is 
controlled with narcotics. Gentle exercises are 
instituted on the second or third day after 
surgery. 

In almost all the patients who underwent 
operation the acute pain was relieved within 
one or two days after surgery. In a few shoulders 
the pain was not relieved until four or five days 
later and the patients had more than the usual 
amount of discomfort for two or four weeks. 
In one patient a frozen shoulder developed 


which did not regain full motion until after 
four months of extensive physical therapy. 
Recovery of motion was somewhat slower when 
surgery was performed. Examination of the 
twenty shoulders three weeks after surgery 
showed a range of abduction of go to 110 de- 
grees in fourteen (70 per cent), 150 degrees in 
two, and 60 degrees or less in four. In the non- 
opefated group go per cent of the patients had 
recovered more than 150 degrees of abduction 
in three weeks or less. The average time for 
recovery of full motion in the operated group 
was approximately two and a half months. It 
should be emphasized, of course, that in most 
instances the operated patients had had acute 
pain and limitation of motion for a longer time 
than the non-operated patients. Follow-up 
x-rays of the operated patients showed com- 
plete disappearance of the deposit except for a 
small speck which caused no symptoms. In 
general, surgical excision seemed to be more 
certain and the better method of treatment for 
the larger deposits (over 1.5 cm.) and for the 
chronic deposits. 

Recurrence of Symptoms. In none of the 
patients treated surgically did the pain recur 
once it had completely disappeared. In only 
one patient did the deposit recur after needling 
and complete disappearance as shown on 
roentgenograms. This patient, a thirty-five 
year old housewife (A. G.), had been entirely 
relieved of pain and the deposit had com-. 
pletely disappeared, as shown on roentgeno- 
grams taken two weeks after needling. Four 
years later she returned with acute pain in the 
same shoulder. Roentgenograms then revealed 
a new deposit in another part of the rotator 
cuff. The acute pain was immediately relieved 
by needling and injection with hydrocortone, 
and the deposit again disappeared completely. 
Another patient (C. V. P.), a thirty year old 
man, returned with the complaint of acute 
pain in the shoulder six months after needling 
and aspiration had removed much of the 
deposit and had relieved the pain. Roent- 
genograms revealed the presence of a much 
smaller deposit in the same location. Complete 
relief was obtained by needling. 


CONCLUSIONS 


1. Calcium deposits are found in 33 per cent 
of patients with lesions in the rotator cuff of 
the shoulder. The deposits are found most 
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Calcified Tendinitis of Shoulder 


frequently in patients between thirty and 
fifty years of age. 

2. Degeneration and avascular necrosis from 
wear and tear of the rotator cuff are apparently 
the most important factors in formation of the 
calcareous deposits. 

3. The deposit may remain quiescent for 
months or years, but in the acute stage it may 
produce more pain than any other lesion in the 
shoulder. The acute pain subsides when the 
deposit ruptures into the bursal sac but usually 
the pain is so severe as to require immediate 
treatment. 

4. In the majority of patients the acute 
episode is relieved by infiltration and piercing 
of the deposit, with rapid recovery of function. 
In patients with chronic or large lesions surgical 
excision is the treatment of choice. 

5. Once the deposit has disappeared com- 
pletely, recurrence of symptoms is rare. Peri- 


arthritis or frozen shoulder rarely develops in 
patients treated by needling or surgical 
excision. 
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An End Result Study of Patellectomy 


A. E. DENio, m.v., Long Beach, California, Anp O. C. Hupson, M.p., Hempstead, New York 


eager ec is indicated for a varied num- 
ber of lesions of the patella and patello- 
femoral articulation. We have performed 
patellectomy for many of these lesions and will 
report herein the end results of a study of fifty- 
eight such operations in fifty-five patients. 

The operation is performed through a long, 
vertical incision over the patella with or with- 
out the use of a tourniquet. The incision is 
carried down to expose the patellar tendon, 
patella and lower 5 inches of the rectus tendon. 
The patella is removed by any method desired. 
The repair is the important step in the opera- 
tion. The rectus tendon is dissected 5 or 6 inches 
and raised as a flap. (Fig. 1.) The flap is raised 
by two longitudinal incisions on the side of the 
tendon from the site of the patella to the area 
of section. With a pair of scissors the flap can 
be dissected free of underlying structures. The 
proximal edge of the flap is cross cut as high as 
possible. The distal edge is left attached. This 
free end of the flap is to be used as a reinforce- 
ment in the patellar defect. An opening is made 
in the underlying structures just above the site 
of the patella. The flap is passed through this 
opening and carried down to the patellar ten- 
don. An opening is now made in the patellar 
tendon, and the flap is passed through this 
opening and doubled back on itself for suture. 
This flap gives a double reinforcement over the 
gap made by excision of the patella. The flap is 
sutured in place. The skin is closed with sutures 
and a long-leg cast is applied. The plaster cast 
is left on for four to five weeks. Active quadri- 
ceps muscle exercises are done twenty times an 
hour for ten hours a day starting on the day of 
the operation. 


FOLLOW-UP STUDY 


A follow-up of the fifty-five patients who 
underwent patellectomy (fifty-eight proce- 
dures) was made in 1952 by one of the authors 
(A. E. DeN.). 
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The surgical procedures were performed in 
the years from 1946 to 1950. Eight operations 
were performed in 1946, fourteen in 1947, four- 
teen in 1948, ten in 1949 and twelve in 1950. 

The preoperative diagnoses were as follows: 
comminuted fracture of patella, seven; trans- 
verse fracture of patella, four; osteochondral 
fracture of patella, two; refracture of patella, 
one; traumatic dislocation of patella, one; 
chondromalacia, thirty; old fracture of patella, 
two; osteoarthritis of knee, three; recurrent 
dislocation of patella, seven, chondroma of 
patella, one. 

There were thirty-two females and twenty- 
three males. Bilateral patellectomy was per- 
formed in two females and one male. Eight 
patients were between the ages of 11-20 years, 
nine patients between 21-30 years, seven 
between 31-40 years, eleven between 41-50 
years, and ten between 51-60 and 61-70 years, 
respectively. 

The following questions were asked of each 
patient in the survey: ' 

Is your knee improved? The acute fracture 
is not applicable and is excluded; there were 
fourteen cases in this group. Answers: forty- 
two, yes; one, no; one, unknown. 

Does your knee ache? Answers: twenty-eight, 
no; seventeen, yes; twelve, yes with changes in 
the weather; one, unknown. 

Does your knee get stiff? Answers: forty- 
four, no; fourteen, yes. 

Does your knee give away? Answers: forty, 
no; eighteen, yes. . 

Do you use a walking aid? Answers: fifty- 
two, no; three, yes. 

How far can you walk? Answers: fifty, un- 
limited; five, limited. 

Have you changed your occupation? An- 
swers: fifty-three, no; two, yes. 

How long before the maximum result was 
obtained? Answers: one, 2 months; two, 
4 months; two, 5 months; six, 6 months; two, 
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Fic. 1. Diagrammatic drawings of the flap of rectus tendon that is raised and 
used to repair the defect made by excision of the patella. 


7 months; two, 9 months; one, 10 months; 
twelve, 12 months; six, 18 months; one, 24 
months; thirty-five, unknown. The patients con- 
sidered one year as the time of convalescence. 

Is the limb straight at the knee on standing? 
Answers: fifty-seven, yes; one, no. 

Can you walk up stairs? Answers: thirty-one, 
yes normally; eighteen, yes one step at a time; 
six, yes holding onto the rail. 

Can you walk down stairs? Answers: thirty- 
one, yes normally; eighteen, yes one step at a 
time; six, yes holding onto the rail. 

Can you stand on the leg alone? Answers: 
fifty-three, yes; five, no. 

Can you kneel? Answers: thirty-nine, yes; 
nineteen, no. 

What is your gait? Answers: forty-nine, nor- 
mal; nine, locked knee on walking. 

Can you run? Answers: thirty-four, yes; 


fifteen, no; five, afraid to try; two, have never 
tried; two, never could run. 

Active motion of the knee is the most impor- 
tant factor in determining the end result. 
According to the number of procedures per- 
formed, the following results were tabulated: 


Active extension to 180 degres...... 54 cases 
Active extension to less than 180 

Active flexion to less than go degrees 10 cases 
Active flexion to 90 degrees........ . § cases 
Active flexion to more than go degrees 9 cases 
Active flexion complete............. 34 cases 


The estimate of the clinical strength of the 
quadriceps muscle was done by testing the 
power of maintaining complete extension 
against resistance. In forty-four patients the 
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strength of the quadriceps muscle was good, 
and in fourteen it was considered poor. Atrophy 
of the quadriceps muscle was measured with a 
tape measure. No atrophy was measurable in 
thirty-two cases; however, there was atrophy 
of 1 cm. in five cases, 114 cm. In two cases, 


TABLE 1 
FUNCTIONAL END RESULTS OF PATELLECTOMY 
No. 
Condition of | Good | Poor 
Cases 

Fracture of patella. . : 14 10 4 
Traumatic dislocation of patella. I - I 
Chondromalacia of patella.......| 30 25 5 
Osteoarthritis and old fracture of 

patella with arthritis.......... 5 4 I 
Recurrent dislocation of patella. . 7 5 2 
Chondroma of patella........... I 5 I 


2 cm. in six cases, 3 cm. in four cases, and more 
than 3 cm. in nine cases. 

Postoperative septic thrombophlebitis and 
pyarthrosis of the knee was a complication in 
one case. Infrapatellar hyperesthesia was a 
result in two cases, and regeneration of a small 
bony mass occurred in two other cases. Three 
patients complained of tender scar. 

Typical patient comments were: (1) difficulty 
clearing toe when descending high steps; (2) 
cannot walk fast; (3) knee aches at times; (4) 
pain and swelling occur if quadriceps exercises 
are not done regularly. Surgery has been 
requested when the opposite knee has been 
painful. Two patients weighing 230 and 285 


DeNio and Hudson 


pounds, respectively, believed the corrected 
knees are good with their weight. 

The condition of the opposite knee was 
evaluated. The knee was found to be normal 
in twenty-seven patients. Subpatellar crepitus, 
moderate to severe, was present in nineteen 
patients; one patient had a torn meniscus, 
three had arthritis of the knee and two had 
osteochondritis. 

To consider the outcome of patellectomy 
“‘good,” there must be complete extension to 
180 degrees against gravity with a strong 
quadriceps muscle. Flexion must be to go 
degrees or more. The patient should have no 
complaints. The functional end result of the 
operation in this series was good in forty-four 
cases and poor in fourteen. (Table 1.) 

The aftercare of patellectomy is the most 
important step in the therapy. The patient and 
physician must cooperate to obtain a good end 
result. 


SUMMARY 


Patellectomy is a good surgical procedure, 
required most frequently for the treatment of 
chondromalacia and traumatic injuries to the 
knee. A review has been presented of fifty- 
eight such operations in fifty-five patients, and 
the end results of the procedure have been 
given. 

The defect made by excision of the patella 
must be repaired with rectus tendon. 

Complete extension to 180 degrees must be 
preserved. 

Recurrent dislocation of the patella is best 
treated by excision of the patella and repair of 
the quadriceps muscle mechanism. 
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Osteoid Osteoma of the Hand and Wrist 


Norman L. Dunitz, mM.p., PAuL R. Lipscoms, M.D. AND JOHN C. Ivins, M.D., 
Rochester, Minnesota 


From the Section of Orthopedic Surgery, Mayo Clinic 
and Mayo Foundation, Rochester, Minnesota. The Mayo 
Foundation is a part of the Graduate School of the Univer- 
sity of Minnesota. 


INCE the first description by Jaffe [2] in 1935 
the lesion known as osteoid osteoma of the 
bone has been the subject of much writing and 
speculation. By 1945 Jaffe [3] was able to report 
on sixty-two proved cases. Lichtenstein [4] 
defined this lesion as a “‘small, oval or roundish 
tumorlike nidus which is composed of osteoid 
and trabeculae of newly formed bone deposited 
within a substratum of highly vascularized 
osteogenic connective tissue.” 

Several good reports and reviews of osteoid 
osteoma in general have been published, but 
it was not until 1953 that Carroll [1] offered a 
thorough review of such tumors found in a 
rather unusual location for them—the hand 
and wrist. He was able to find reports of only 
twenty-two cases of this type in the world 
literature, to which he added six cases of his 
own. His completed list of twenty-eight cases 
included tumors in the terminal and proximal 
phalanges, the metacarpals, and the navicular, 
capitate and hamate bones. He was unable to 
localize four tumors any more exactly than in 
the hand and wrist. Since then the finding of 
an osteoid osteoma in the terminal phalanx has 
been reported by Testa and Mazzoleni [7], 
and another similarly located tumor has been 
reported by Sevitt and Horn [5]. We wish to 
add to the list four more cases, in which the 
several tumors developed in a terminal phalanx, 
in a proximal phalanx, in the capitate and in the 
triquetrum. The last, we believe, is the first 
case of osteoid osteoma in that bone to appear 
in the literature. 

The locations of the lesions in the hand and 
wrist can be seen in Figure 1. As yet, to our 
knowledge, there has not been any unmistak- 
able report of an osteoid osteoma of the lunate, 


the pisiform or the greater or lesser multangular 
bones. 

Osteoid osteoma appears to be essentially the 
same entity in its occurrences in the hand and 


Fic. 1. Distribution of osteoid osteomas that have been 
accurately localized in bones of the hand and wrist. 


wrist as it is elsewhere in the body, although 
modified by location. Although its etiology has 
been confused somewhat in the past with theo- 
ries of embryonal arrest of cells and of low 
grade infective processes, most writers now 
agree that osteoid osteoma is a benign osteo- 
blastic neoplasm as described by Jaffe [2]. 
Considered generally, the lesion is more 
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Fic. 2. Case 1. (a) Osteoid osteoma of the capitate bone, before operation. (b) The same area after block excision of a 
portion of the bone. (c) Gross specimen of bone removed, including the nidus. (d) The patient’s wrist one week after 


operation, with the plug of iliac bone in place. 


Fic. 3. Case 11. Sclerotic nidus of osteoid osteoma in the 
distal phalanx of the little finger. 


common in men than in women by a ratio of 
approximately 2:1. Only one case has been re- 
ported in the Negro race. According to Sher- 
man’s [6] article of 1947, the ages of the patients 
ranged from three to fifty-one years, although 
the majority fell between the ages of eleven 
and thirty years and the incidence was ¢spe- 
cially high in patients in their late teens and 
early twenties. The lesions have been reported 
in every location except the skull. They seem 
to have some predilection for long bones, espe- 
cially those of the lower extremity. The location 
within a bone may be entirely cancellous, 
cortical or subperiosteal. 

Pain, the chief symptom, is characterized by 


‘a gradual onset over a period of two to twenty- 


four months. It reaches severe intensity and is 
worse at night. Aspirin relieves it almost in the 
manner of a specific agent. Other symptoms de- 
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pend on the lesion’s location, size and proxim- 
ity to the surface or to the sensory component 
of nerves. On physical examination a swelling 
with an area of point tenderness sometimes 
can be noted. The patient’s general health is 
not affected by the lesion. 

Roentgenographic examination is valuable if 
one remembers the variety of pictures which 
osteoid osteomas can present, depending on 
their location. If the lesion is in cortical bone or 
abutting near the cortex, a great amount of 
sclerosis takes place; often this obliterates the 
lesion from the roentgenogram and necessitates 
planograms to locate the nidus. On the other 
hand, if the tumor is entirely in cancellous bone, 
it may have only a thin rim of sclerosis around 
it. The nidus is seen as a small round or oval 
area (usually less than 1 cm. in diameter) which 
may be either radiopaque or radiolucent. 
Jaffe [3] stated that early in the process the 
nidus was radiopaque with no surrounding 
sclerosis; but as it became more mature, resorp- 
tion took place and the picture became that of a 
radiolucent area surrounded by a sclerotic area 
of varying size. 

Treatment of the lesion is surgical; roent- 
genologic and antibiotic therapy have been to 
no avail. Simple excision is adequate if the 
nidus is completely removed; but if any re- 
mains, recurrences are almost certain to de- 
velop. Therefore we believe the ideal treatment 
for such a lesion in a bone of the hand or wrist 
is to remove a block of bone including the 
nidus; recurrences have not been reported 
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Osteoid Osteoma of Hand and Wrist 


Fic. 4. Case 111. The proximal phalanx of the index finger. (a) Showing a sclerotic nidus surrounded 


by an area of radiolucency. (b) After block excision of the involved portion of bone. (c) Two months 
later, with the edge of the cortical portion of the bone graft distinctly visible. 


after complete removal. The relief of pain after 
complete removal is sudden. Microscopic ex- 
amination of the excised specimen by a com- 
petent pathologist is required for absolute 
certainty of the diagnosis. 


CASE REPORTS 


Case 1. A twenty-one year old white man, 
an x-ray technician, came to the Mayo Clinic 
in October, 1955, because of pain of eighteen 
months’ duration in the volar aspect of the 
right wrist. Inability to dorsiflex the wrist had 
developed gradually. Roentgenographic studies 
in several clinics had been reported negative 
until six months before admission. At that 
time a lesion in the capitate bone had been seen 
and diagnosed as a possible osteoid osteoma. 
Curettage of the capitate bone had been carried 
out, and the patient said that the lesion had 
been thought to be an eosinophilic granuloma. 
The limitation of motion continued but the 
pain was relieved for two months. Then, pos- 
sibly in connection with a fall, the pain 
returned. 

Physical examination disclosed right hypo- 
thenar atrophy. The patient could not fully 
extend the wrist and he lacked 1 inch of being 
able to flex the fingers into the palm. Tender- 
ness was diffuse over the ulnar side of the 
wrist. Roentgenograms showed a radiopaque 
nidus in the capitate bone with surrounding 
osteoporosis, and around this was a ring of 


sclerosis. Surgical treatment consisted of block 
excision of the involved portion of bone, fol- 
lowed with fusion of the capitate to the hamate 
and the third and fourth metacarpal bones 
with a plug of iliac bone the exact size of the 
block removed. The pathologist reported an 
entire osteoid osteoma. (Fig. 2a to d.) The 
patient had immediate relief of pain, and three 
months afterward had acquired almost normal 
function of the wrist. 

Comment. This is a good example of osteoid 
osteoma in a carpal bone. The method of treat- 
ment used offers, when applicable, the best 
chance for complete relief of all the symptoms. 


Case 11. A seventeen year old white boy 
came to the clinic on March 28, 1955. Swelling 
and pain involving the distal phalanx of the 
right little finger had been present for two 
years. The pain was most pronounced at night 
and was relieved to a marked degree by aspirin. 
Physical examination revealed the dorsum of 
the finger to be slightly swollen and tender. 
Roentgenograms showed an oval area of in- 
creased density surrounded by a radiolucent 
area. (Fig. 3.) The diagnosis of osteomyelitis 
was considered. On March 29th a pea-sized 
nodule was removed and the pathologist re- 
ported “localized osteosclerosis.”” Six months 
later the patient’s original symptoms had re- 
turned. Roentgenograms at this time showed 
mottled sclerosis with a central area of in- 
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Fic. 5. Case 1v. (a) Sclerotic nidus of the triquetral bone surrounded by an area of radiolucency. (b) The gross 
specimen that was removed; arrow pointing to the nidus itself. (c) The nidus and the surrounding bone. Hema- 


toxylin and eosin, original magnification X 60. 


creased density. The eventual treatment was 
amputation of the distal phalanx of the fifth 
finger; the final pathologic report was “‘ osteoid 
osteoma, 5 mm. in diameter.” The patient has 
been free of symptoms since. 


Case 11. An eighteen year old white boy 
had noticed painless swelling of the proximal 
phalanx of the left index finger and gradual 
limitation of motion of the finger for one and 
a half years. Four months before he was seen 
at the clinic, a biopsy had been performed by 
the doctor in his home locality. The patient did 
not know the results. Roentgenograms taken 
on the patient’s admission to the clinic in April, 
1956, indicated rarefaction in part of the shaft 
of the proximal phalanx with proliferative 
changes surrounding this region. Treatment 
consisted primarily of removal of a roent- 
genologically localized block of bone measuring 
4 by 8 mm. The resulting defect was filled with 
a plug of homogenous iliac bone. (Fig. 4a 
to c.) The patient’s symptoms were completely 
relieved, the swelling having subsided and the 
motion having returned almost to normal when 
the patient was last seen four months later. 


Case tv. A nineteen year old white girl, a 
telephone operator, had injured her wrist by 
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forced dorsiflexion two years before she was 
seen at the clinic. Continuing pain developed 
in the wrist. Without roentgenograms, accord- 
ing to the patient, a diagnosis of fracture had 
been made by the doctor in her home locality, 
but no treatment had been given at the time. 
However, as the pain continued and gradual 
swelling became evident on the ulnar side of 
the wrist, immobilization of the wrist by a short 
plaster of paris cast was tried repeatedly, but 
without relief. On admission to the clinic in 
March, 1956, the patient was suffering from 
swelling and tenderness just distal to the ulna 
on the right, and wrist motion was limited in 
all directions. Roentgenograms showed the 
triquetrum to be deteriorated, with a dense 
fragment in the center. Diagnoses considered 
were avascular necrosis and osteoid osteoma. 
Surgical treatment consisted of excising the 
distal 1 inch of the ulna along with the tri- 
quetral bone. An 0.8 mm. nidus of osteoid 
osteoma was found on pathologic examination. 
(Fig. 5a to c.) The pain disappeared almost 
immediately after operation and the patient 
has been free of symptoms since. 


SUMMARY 


The literature concerning osteoid osteoma 
has been reviewed briefly, with emphasis on 
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those instances in which the bones of the hand 
and wrist were affected. Added to previously 
published accounts of osteoid osteomas in this 
extremity are résumés of four personal cases, 
one of which was marked by localization in the 
triquetral bone, a site which had never before 
been reported. 


REFERENCES 


1. CARROLL, R. E. Osteoid osteoma in the hand. J. 
Bone ev Joint Surg., 35-A: 888-893, 1953. 
2. JaFFe, H. L. Osteoid-osteoma: a benign osteoblastic 


tumor composed of osteoid and atypical bone. 
Arch, Surg., 31: 709-728, 1935. 

3. Jarre, H. L. Osteoid-osteoma of bone. Radiology, 
45: 319-334, 1945. 

4. LICHTENSTEIN, L. Bone Tumors, p. 79. St. Louis, 
1952. C. V. Mosby Co. 

5. Sevitt, S. and Horn, J. S. A painless and calcified 
osteoid osteoma of the little finger. J. Path. & 
Bact., 67: 571-574, 1954. 

6. SHERMAN, M. S. Osteoid osteoma: review of the 
literature and report of thirty cases. J. Bone e 
Joint Surg., 29: 918-930, 1947. 

7. Testa, G. and Mazzo.ent, G. In tema di osteoma 
osteoide: un caso di localizzazione falangea. Arch. 
radiol., 27: 417-426, 1951-1952. 


HENsOoN and Rob in England studied follow-up results in 100 patients 
treated for duodenal ulcer by posterior gastroenterostomy and vagotomy 
(resection of at least 1 inch of each vagus nerve). The results were poor. 
The operative mortality rate was only 1 per cent but the rate of recurrence 
of the ulcer or of persistent preoperative ulcer symptoms, especially in a 
short time, was high. The authors justly conclude that these surgical 
procedures are not satisfactory surgical therapy for duodenal ulcers. 


(Richard A. Leonardo, M.D.) 
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fate hemorrhagic or necrotizing pancreati- 
tis arising as a complication of gastrectomy 
is fortunately rare. A recent review of the 
literature by Dunphy et al. [3] disclosed less 
than fifty cases of postoperative pancreatitis 
reported since 1940. In contrast, however, these 
authors reported eight cases of acute postopera- 
tive pancreatitis which occurred on their serv- 
ice in a two-year period. Surgeons are gradu- 
ally becoming more aware of the menace arising 
from pancreatitis and that this complication 
occurs more frequently in the early postopera- 
tive period than present statistics indicate. 
The frequency with which this diagnosis is 
made reflects (1) the degree of suspicion of the 
surgeon, (2) the frequency of amylase deter- 
minations in suggestive cases, (3) the percent- 
age of autopsies performed on this group, and 
(4) the heightened interest generally in acute 
pancreatitis. 

Since there are no pathognomonic signs of 
acute pancreatitis its existence may be unrecog- 
nized. The one laboratory test upon which 
greatest diagnostic reliance is placed is the 
level of the serum amylase, yet the result of 
this test may be misleading. Normal levels do 
not rule out a diagnosis of pancreatitis. Some 
of the limiting factors which should be remem- 
bered in interpreting enzymatic levels are (1) 
the degree of obstruction of the large pancreatic 
duct, (2) the extent of destruction of acinar 
tissues, and (3) the stage of disease at the time 
the determinations are made. 

There is no common etiologic denominator 
of acute pancreatitis. The solution to the prob- 
lem of pancreatitis can be expected only as the 
summarization of causative factors from many 
reports contribute to our knowledge of this 
complicating surgical entity. The data for this 
paper were collected by analyzing and classify- 
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ing statistical reports of 1,689 gastrectomies 
submitted by several V. A. Hospitals. (Tables 1 
to III.) 

We should like to enumerate the generally 
recognized factors in the pathogenesis of acute 
pancreatitis and to correlate the histopathologic 
features found in this series in relation to this 
etiologic classification. 

Operative Trauma. Direct trauma to the 
pancreas from manipulation during the dissec- 
tion of an adherent ulcer or from pulling on the 
duodenum in the process of its mobilization 
was the earliest etiologic factor to be recog- 
nized and ranks first in importance in the 
causation of acute postgastrectomy pancreati- 
tis. Trauma, paradoxically as it may seem, does 
not consistently produce pancreatic disturb- 
ance. However, acute pancreatitis occurs four 
times more frequently when a duodenal ulcer is 
mobilized, as compared with the dissection of a 
gastric ulcer [10]. Usland [13] found a sig- 
nificant elevation of diastatic activity in the 
urine postoperatively in 13 per cent of gastric 
resections for duodenal ulcers. In a comparable 
preoperative series of ulcers penetrating the 
pancreas he found normal diastase values. 

To minimize direct trauma to the pancreas 
during gastric operations, the resourceful sur- 
geon has four alternative procedures: (1) Ex- 
clusion of the pylorus as proposed by Finsterer. 
This operative procedure carries a consistently 
higher incidence of marginal ulcer and is there- 
fore not recommended. (2) Freeing the duo- 
denum beyond the ulcer and buttonholing the 
wall at the site of the crater. The base of the 
ulcer is excluded but is not removed in this 
maneuver because of the proximity of the duct 
of Santorini and the frequency of its anatomic 
variations. However, this technic imposes a 
greater liability to pancreatic and biliary ductal 
injury. (3) Vagotomy with antral gastro- 
jejunostomy which excludes the ulcer and 
eliminates the cephalic phase of secretion is the 
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TABLE I 
CONCOMITANT COMPLICATIONS OF ACUTE PANCREATITIS 
ai Perforation of Lower Gieniet Massive Etiology of 
se No. Duodenum or Nephron Peritonitis| 
yndrome emorrhage 
1, died on 8th day...... ao o + Bile o Perforation of common duct, 
operative trauma; serum 
amylase 1,338 units 
ur, died on 2nd day..... o Hemoglobinuric + + Anomaly of pancreatic ducts 
nephrosis with transection of common 
duct and duct of Wirsung; 
serum amylase 200 units 
ut, hemorrhaged on 5th o o o + Operative trauma, cautery 
day dissection; serum amylase 
290 units 
1v, died on 5th day..... + o Left sub- o Operative trauma, cautery 
phrenic dissection; serum amylase 97 
abscess units; peritonitis 
v, died on 4th day..... o o o + Operative trauma, cautery 
dissection; serum amylase 
411 units; heart block 
TABLE TABLE 
COMPOSITE STATISTICAL REPORT: TRENTON AREA STATISTICS FROM V. A. HOSPITAL, DAYTON, OHIO 
Data No. of Cases D No. of | No. of 
— Cases | Deaths 
Gastric resections for duodenal and gas- 
1,562 Gastric resections for duodenal and 
Gastric resections for carcinoma....... . 127 348 [18 (5.1%) 
Total resections, Trenton area, V. A. Gastric resections for carcinoma of 
Surgical mortality.................... 04 (5.5%) Acute lethal pancreatitis (25% of 
Acute lethal pancreatitis.............. 12 (0.7%) ... | (1.4%) 


safest procedure and is gaining in general ac- 
ceptance, but is contraindicated in an actively 
bleeding ulcer. (4) The two-stage gastric 
resection of McKittrick and associates [9]. 
The chief objection to the latter is that the 
patient is subjected to two major laparotomies 
which carry the risk, however small, of attend- 
ant complications and morbidity that may 
accompany any serious operation. Conse- 
quently, the staged operative procedure is sel- 
dom employed. 

Injury to the Pancreatic Ducts. (Fig. 1.) 
We are indebted to Lahey [7], Marshall [8] 
Cattell [7] and Warren [14] for repeatedly call- 
ing attention to the possible complications 
which may ensue from injury to the biliary or 
pancreatic ducts. In the event any difficulty is 
encountered in identifying the common duct 


in relation to the ulcer, Cattell strongly advises 
cannulating it. In 1928 Schmieden and Seben- 
ing [12] reported that eleven of ninety-one cases 
of acute pancreatic affections following gastric 
operations were traceable to inadvertent liga- 
tion of the duct of Santorini. Vulnerability of 
this duct to injury has been previously empha- 
sized by Clairmont [2] and Keyl [6] who have 
pointed out that a frequent site of injury is in 
the groove between the head of the pancreas 
and the duodenum. Incidentally, there is some 
evidence that such a complication occurred in 
our series. 

Occasionally the greater and less often the 
minor papilla of Vater can be identified by 
palpation [zo]. Since the papillae may vary 
in their anatomic relationship to the duodenum 
as well as to each other, their precise location 
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may be of value in preventing encroachment 
of the turned-in stump on the aperture of the 
duct. The closer the entry of the duct to the 
pylorus, the more susceptible it is to injury. 
According to the studies of Millbourn [zo], the 
separation of the ulcerated duodenum from 
the head of the pancreas involves a 50 per cent 
risk of injury to the duct of Santorini. If the 
duct of Santorini communicates with the duct 
of Wirsung, untoward symptoms may not 
occur following its ligation (Nowak). Should 
the normal accessory duct be unknowingly 
divided or the ligature prematurely absorbed, 
leakage and subsequent formation of a peri- 
pancreatic abscess may result. Such an abscess 
may resolve spontaneously leaving no trace 
of its etiology except the duct of Santorini 
terminating blindly near the surface of the 
pancreas. However, to assume that the duct 
of Santorini can be ligated with impunity would 
be erroneous. Santorini’s duct constitutes the 
main excretory duct in 10 per cent of patients. 
When this anomaly prevails, its occlusion is 
lethal. Theoretically it is advisable to identify 
the duct of Santorini and inject it with a con- 
trast medium to determine whether it com- 
municates with the duct of Wirsung or is the 
main excretory duct before it is ligated. How- 
ever, this diagnostic maneuver is not prac- 
ticable at this time. 

Another source of injury to either pancreatic 
duct is in cauterizing the base of the ulcer when 
it invades the pancreas. A tissue slough from 
such a maneuver may expose a superficially 
placed duct, usually Santorini’s if in the head 
or Wirsung’s if in the body of the pancreas, 
with possible leakage. Any mechanical obstruc- 
tion to the main duct increases the hydrostatic 
pressure in the ductal system which accelerates 
the passage of the enzymes into the interstitial 
spaces and subsequently into the peritoneal 


cavity. It has also been postulated that the rise . 


of intraductal pressure produces injury to the 
acinar cells and perhaps alters the trigger 
mechanism for the escape of enzymes. However, 
it has been shown that elevation of intraductal 
pressure too low to cause any histologic altera- 
tion in the acinar cells can produce marked rise 
in serum enzyme levels [13]. Therefore, the 
intraductal pressure, like trauma, in itself is 
not the sole determinant factor in enzymatic 
escape into the peritoneal cavity. 

Vascular Anomalies. (Fig. 2.) The normal 
blood supply to the pancreas is fully adequate 


to meet the usual demands made upon it. 
Ordinarily, sufficient collateral vessels are 
present to compensate for damage to either 
the gastroduodenal or inferior pancreaticoduo- 
denal arteries, provided they are of normal 
caliber. If there is an anomalous origin of either 
principle vessel with concomitantly reduced 
arborization, the potential possibility of im- 
pairment of the circulation to the pancreas 
arises. Such anomalies have been described by 
Ziegler [15] and Pierson [11] who have made 
important contributions to a better understand- 
ing of these variations in the vascular supply 
to the duodenum or pancreas. 

Normally the pancreas is supplied by two 
arteries from the gastroduodenal, one from 
the superior mesenteric and one which arises 
from either the splenic, hepatic or celiac arter- 
ies. Some of the anomalies of the anterosuperior 
pancreaticoduodenal and of the inferior pan- 
creaticoduodenal arteries, which have been 
demonstrated by the anatomic dissections of 
Pierson [11] and Ziegler [15], are illustrated. 
Ziegler, in his series comprising twenty-four 
vascular dissections, found the normal textbook 
arrangement in only one-third of the specimens. 
It is therefore conceivable that circulatory im- 
pairment of the pancreas might ensue if the 
gastroduodenal artery were ligated in the ab- 
sence of the inferior pancreaticoduodenal 
artery. Similarly, in those cases in which the 
middle colic artery is a continuation of the 
gastroduodenal, ligation of the latter might 
jeopardize the circulation of the bowel supplied 
by it. 

The important factor to remember is that 
these vascular variations occur with sufficient 
frequency to emphasize the need for the surgeon 
to be familiar with them. Such knowledge may 
preclude the possibility of producing ischemia 
of the pancreas or duodenum by the injudicious 
ligation of an anomalous vessel. 

Stagnation of the Duodenal Contents. The 
mode of entry of pancreatic enzymes into tissue 
spaces is incompletely understood. Duodenal 
stagnation, if accompanied by increased intra- 
luminal pressure, may conceivably cause retro- 
jection into the major pancreatic duct in the 
presence of an incompetent sphincter of Oddi. 
In the presence of spasm of the sphincter of 
Oddi, the duodenal content has another possi- 
ble avenue of escape through the accessory 
papilla (Santorini) which has no sphincter 
mechanism. Should the accessory duct be of a 
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OF MIDDLE COLIC 
ARTERY AND 


ZIEGLER-8& OF 24 


Dy. ASES ZIEGLER - 
ANSON - 340 OF SOO 
DISSECTIONS 
PIERSON - 50 DIS- CASES 
SECTIONS 
OLSEN- 4620F 
- DISSECTIONS - 
HIGH ORIGIN OF 1.P.0.4. ORIGIN - 


1. FROM 
HIGH SUPERIOR 
MESENTERIC 

ARTERY 


ATING FROM 
GASTRO - EPIPLOIC 
ARTERY 


A 


ZIEGLER - ANSON - 
12 OF 24 
CASES 
ABSENCE OF 1.P.0.4. ORIGIN- 
1P.OL A. ATING FROM 
MIOOLE COLIC 
ARTERY 


4 


ZIEGLER - 


ZIEGLER - 1 OF 24 
i OF 24 CASES 
CASES 
= - 


Fic. 2. Anatomic vascular variations of the pancreas. The star indicates the site of the anomaly. I.P.D.A.: inferior 
pancreaticoduodenal artery. A.S.P.D.A.: anterior superior pancreaticoduodenal artery. A.I.P.D.A.: anterior inferior 
pancreaticoduodenal artery. 
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larger size so that it could function as a sub- 
stitute for the duct of Wirsung, the reflux 
theory under such circumstances would seem 
tenable. In those instances in which no ductal 
or vascular injury can be demonstrated and 
there is no evidence of stasis, one must con- 
sider the possibility of infection invading the 
pancreas and activating the pancreatic en- 
zymes, as postulated by Warren [14]. 


CASE REPORTS 


The following five cases of acute postopera- 
tive pancreatitis were taken from records of 
348 gastrectomies performed at the V. A. Hos- 
pital, Dayton, Ohio. 


Case 1. kK. C. B. (No. R-125,069), a forty 
year old white man, was admitted with the 
chief complaint of pain in the epigastrium and 
nausea and vomiting occurring intermittently 
for six years. A perforated ulcer had been 
closed two years previously. Under an ulcer 
regimen he had remained fairly comfortable 
until a few months prior to admission. For the 
past two weeks his stools had been tarry, asso- 
ciated with a weight loss of 15 pounds in two 
months. Examination disclosed deep tenderness 
in the mid-epigastrium and to the right of the 
midline. X-rays revealed a dilated stomach 
with go per cent retention on the six-hour film. 
The blood picture was normal. 

Subtotal gastric resection, Billroth 1-Hoff- 
meister, was performed on October 13, 1940. 
The duodenum was inadvertently perforated 
while being freed from the head of the pan- 
creas. The patient’s postoperative course was 
smooth for five days; then severe upper ab- 
dominal pain suddenly developed, followed by 
distention. The serum amylase was 1,338 units. 
The next day the serum amylase was 648 units. 
The diaphragm on the right was high. Despite 
administration of adequate blood and plasma, 
the patient rapidly deteriorated and died on 
the eighth postoperative day. 

Postmortem examination showed a gangre- 
nous focal pancreatitis of the head with per- 
foration of the common duct. Bile was observed 
to escape from the perforated duct which was 
in the transpancreatic portion and the site 
where the pancreas had been sutured in the 
‘base of the ulcer. A probe introduced into the 
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papilla of Vater ended blindly. Further search 
for the duct of Wirsung or the duct of Santorini 
was not made. 

Comment: It was shown that the common 
duct had been inadvertently perforated in free- 
ing the crater of the duodenal ulcer and was 
responsible for the necrotizing pancreatitis. 
From available autopsy findings it is not known 
if there were coincidental injury or obstruction 
to either of the pancreatic ducts. The latter is 
implied by the fact that the probe ended blindly 
in the papilla of Vater. Since pancreatic juice 
is clear, as contrasted to the yellowish color 
of bile, transection of the pancreatic duct may 
be overlooked. 


Caseu. S. W. (No. R-135,538), a fifty-nine 
year old white man, was admitted to the hos- 
pital on July 9, 1951, after having passed many 
tarry stools during the last twenty-four hours. 
Gastroenterostomy had been performed in 1934 
for pyloric obstruction. He was relieved for 
three years, after which hematemesis and 
melena developed. These episodes of hemor- 
rhage were repeated in 1940, 1942, 1944 and 
1950. Gastric resection was recommended but 
refused in 1950. Examination showed a pale, 
apprehensive man complaining of moderate 
epigastric tenderness. Blood pressure was 
88/58, hemoglobin 8.5 gm. per cent, and blood 
urea nitrogen 29 mg. per cent. He was given 
two units of blood immediately. Following 
this the bleeding stopped. 

At operation, the gastrojejunostomy was un- 
coupled but no marginal ulcer was demon- 
strable. During the process of freeing the duo- 
denum from the pancreas, much dense scar 
tissue was encountered which surrounded a 
crater, making it difficult to identify the struc- 
tures. The common duct and the main pan- 
creatic duct were divided during the dissection 
but were reimplanted in the duodenum. A 
T-tube was placed in the common duct. The 
patient was in shock at the end of the operation. 
The systolic pressure ranged from 70 to go for 
thirty-six hours. Meanwhile he received blood 
transfusions, fluid and oxygen. At the end of 
the first postoperative day jaundice was pres- 
ent; serum bilirubin was 5.4 mg. per cent, 
serum amylase was 200 units and the urinary 
output was 230 ml. The second postoperative 
day the urinary output was 50 ml. and blood 
urea nitrogen was 90 mg. per cent. On the 
evening of the second postoperative day the 
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patient coughed up some bright red blood, 
and apparently died suddenly of aspiration. 

Postmortem examination revealed hemo- 
globinuric nephrosis and massive hemorrhage 
from an unknown source in the gastroduodenal 
area. The anastomotic stoma, choledochoduo- 
denostomy and pancreaticoduodenostomy re- 
vealed no leakage. The pancreas was pinkish 
yellow with necrosis and softening of the head; 
there was extensive retroperitoneal fat necrosis 
and aspiration of blood into the tracheobron- 
chial tree with partial atelectasis of both lungs. 

Comment: The source of the terminal massive 
hemorrhage was not determined but is known 
to occur in pancreatic affections. The hemo- 
globinuric nephrosis was traceable to an unrec- 
ognized transfusion reaction. The peripan- 
creatic fat necrosis augmented by intrinsic 
changes in the head of the pancreas probably 
arose from direct trauma due to extensive 
surgery since no leakage from the anastomoses 
was demonstrable. In the etiologic classifica- 
tion, the pancreatitis was attributed to trauma 
arising incident to the mobilization and suture 
of the transected common duct and main pan- 
creatic duct. Whether or not the patient would 
have survived the incompatible blood trans- 
fusion without the menace of a complicating 
pancreatitis is debatable. 


Case m1. V. Z. (No. R-162,381), a sixty- 
four year old white man, was admitted to the 
hospital for the third time for treatment of a 
duodenal ulcer. The present exacerbation of 
pain had started two weeks before, but he had 
had no hematemesis or melena. There was 
moderate epigastric tenderness. Gastrointes- 
tinal series showed deformity of the duodenal 
bulb with pseudodiverticulum and a true 
diverticulum of the second portion. 

The patient failed to improve on intensive 
medical treatment and on March 28, 1955, 
subtotal gastric resection, Billroth 11 anastomo- 
sis, with vagotomy was performed. He ran a 
stormy course from the beginning; his tempera- 
ture was 102 to 104°F. Several bronchoscopies 
and finally tracheotomy were performed. A 
film of the chest revealed infiltration at the 
right base. Serum amylase was normal until 
the fourth day when it rose to 290 units. Imme- 
diately, routine therapy for acute pancreatitis 
was started consisting of pro-banthine,® serum 
albumin, blood transfusions and gastric suction. 
On the fifth postoperative day the patient had 
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a massive hemorrhage from the nose, mouth 
and tracheotomy tube. He died a few minutes 
later. 

Postmortem examination revealed acute 
necrotizing pancreatitis with abscess and fat 
necrosis, and pulmonary edema and congestion. 
The source of hemorrhage was not determined. 
The anastomosis was intact. 

Comment: At operation an adherent duodenal 
ulcer was dissected from the pancreas with the 
cautery exposing a large raw area. The serum 
amylase was slow in rising and was only 
slightly elevated despite a fulminating pan- 
creatitis. We are at a loss to explain the ex- 
sanguinating hemorrhage on the fifth postoper- 
ative day, and the pathologist failed to throw 
any light on this point. However, the possibility 
of an anticoagulating action of trypsin is 
postulated as the causative factor for the 
hemorrhage. 


Case iv. T.N., a sixty year old man, was 
admitted with a twenty-five to thirty—year 
history of periodic ulcer pain relieved by taking 
soda and milk. The past three years the pain 
had been more or less constant despite various 
antacids and a dietetic regimen. During the 
past year he had worked about half the time. 
He denied hematemesis or melena. There was 
moderate tenderness to the right of the midline 
and in the epigastrium. Twelve-hour night 
secretion was 800 ml. with 85 degrees free acid. 
Chest x-ray and gallbladder series revealed no 
abnormalities. Gastrointestinal series revealed 
a large active ulcer in the lower recess of the 
bulb. 

On June 9, 1955, vagotomy and subtotal 
gastrectomy (Hoffmeister-Billroth 1 type) were 
performed. There was scarring of the bulb with 
inflammatory changes involving the posterior 
wall with penetration into the head of the 
pancreas. Electric cautery was used to control 
bleeding from the head of the pancreas. The 
duodenum was entered on the pancreatic side. 
The patient did well until the third postopera- 
tive day when he became dyspneic, apprehen- 
sive, and complained of dull pain in the lower 
abdomen. His temperature was 102°F.; coarse 
rales were heard at the lung bases and there 
was hypoactive peristalsis. The pain migrated 
to the upper abdomen the next day. Acute 
peritonitis or pancreatitis was suspected. 
Serum amylase was 97 units. The patient died 
on the fifth postoperative day. 
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Postmortem findings were acute fulminating 
pancreatitis with focal necrosis cf the head; fat 
necrosis, retroperitoneal, omentum and mesen- 
tery; and left subphrenic abscess and acute 
peritonitis. 

Comment: Again, in freeing the penetrating 
ulcer associated with inflammatory changes of 
recent origin, there was considerable trauma 
which was unavoidable. The duodenum was 
buttonholed at the base of the ulcer to reduce 
trauma and to lessen the chance of ductal in- 
jury. The left subphrenic abscess and general 
peritonitis played causative roles. The duo- 
denal stump was intact. The normal amylase 
level is explained on the basis of extensive 
parenchymal destruction. There was an exten- 
sive retroperitoneal phlegmon, incriminating 
a wide enzymatic spread possibly from cau- 
terization of the ulcer bed. 


Case v. M. F. B. (No. R-145,502), a sev- 
enty-six year old white man, was admitted on 
January 20, 1955, complaining of burning 
epigastric pain of two months’ duration. This 
distress was not related to meals but was 
relieved by milk and antacids. The patient 
had many previous admissions to the hospital 
for chronic glomerulonephritis and severe 
hypertensive cardiovascular disease with myo- 
cardial damage. On a hospital admission in 
1950 he had complained of tarry stools; his 
hemoglobin was 3.5 gm. per cent. X-rays at 
that time revealed a hiatus hernia. On the 
present admission it was learned that the pa- 
tient had passed tarry stools a few hours before. 
Hemoglobin was 7 gm. per cent and hemato- 
crit was 24 volumes per cent. After multiple 
transfusions hemoglobin rose to 10.3 gm. per 
cent and hematocrit to 38 volumes per cent: 
On January 23rd gastrointestinal series showed 
a constant fleck in the duodenal cap. With these 
findings and the history of previous hemor- 
rhages, gastrectomy was advised and _ per- 
formed on January 29th. 

A large duodenal ulcer had eroded into the 
pancreas. The ulcer was freed and gastrec- 
tomy, Hoffmeister-Billroth 1, was performed. 
The patient’s postoperative course was un- 
eventful for twenty-four hours; then cyanosis 
and severe precordial pain developed. An 
electrocardiogram revealed a bundle branch 
block with definite evidence of myocardial 
infarction. After tracheotomy the patient’s 
cyanosis improved markedly. X-ray of the 
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chest was negative. Blood pressure was 120 to 
150 systolic. On the second postoperative day 
he became cold and clammy with recurrence 
of cyanosis of the nailbeds. Serum amylase was 
411 units; thus, a diagnosis of acute pancreatitis 
was made in addition to the myocardial infarc- 
tion. He was given 150 ml. of serum albumin 
and cne unit of blood. His temperature rose 
to 105°F. and he lapsed into a coma. On the 
third postoperative day peritoneal tap revealed 
grossly bloody fluid. His condition rapidly 
deteriorated, and he died at 8:55 a.m. on 
February Ist. 

Postmortem examination showed acute hem- 
orrhagic pancreatitis with focal parenchymal 
necrosis; myocardial infarction, left ventricular 
wall; competent gastrojejunal anastomosis; fat 
necrosis, omentum and retroperitoneal tissues. 
There was 800 ml. of serohemorrhagic fluid 
in the peritoneal cavity. 

Comment: Trauma most likely was the ex- 
citing factor in the development of pancreatitis. 
Equally important in causing the patient’s 
death was the myocardial infarction with 
bundle branch block. It would be very difficult 
to assess proportionally these two lethal com- 
plications which occurred almost simultane- 
ously. However, acute hemorrhagic pancreatitis 
was given as the immediate cause of death. If 
the ulcer had been excluded there would have 
been less likelihood of pancreatitis developing, 
but the potentiality of subsequent exsanguina- 
tion from the bleeding ulcer is greater than the 
incidence of pancreatitis. 


COMMENTS 


An analysis of this combined series of 1,689 
gastric resections revealed that 1,562 were 
performed for benign ulcers, 127 for adenocar- 
cinoma of the stomach, and one for sarcoma 
of the stomach. The over-all mortality rate 
was 5.5 per cent. Twelve of the ninety-four 
deaths (12.7 per cent) were due to acute pan- 
creatitis. Consequently, the mortality due to 
acute pancreatitis was responsible for 0.7 per 
cent of the total number of cases. 

A further breakdown of the deaths from 
pancreatitis reveals that five of the twelve 
occurred at Dayton Veterans Administration 
Hospital where approximately one-fourth of 
the total gastric resections were performed. It 
can be noted in Table 1 that in two cases the 
serum amylase values were increased, in two 
they were equivocal, and in one the value was 
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normal. The equivocal or normal amylase find- 
ings are explained on the basis of an over- 
whelming phlegmonous infection resulting in 
extensive acinar destruction. Technical errors 
occurred in two patients, both with bleeding 
ulcers but who merited resection. These com- 
plications might have been prevented by 
cannulation of the common duct and the intra- 
duodenal insertion of the finger as a guide 
during the dissection of the ulcer. The one 
probable lethal blood transfusion reaction is 
not chargeable to the surgeon. Coincidentally, 
three terminal massive hemorrhages remain 
unsolved. Similarly, Case v presented a com- 
bination of factors to assess. 

We believe that the presently accepted 
criteria for resectional surgery, particularly for 
difficult duodenal ulcers, have been followed 
too rigidly. There is need for greater flexibility 
in the choice of operation with due considera- 
tion being given to the surgical complications 
which may ensue. The ideal operation for a 
duodenal ulcer does not lend itself to standard- 
ization. Its selection must, of necessity, depend 
upon the interpretation of the pathologic find- 
ings, the patient’s general condition, and the 
skill and judgment of the surgeon. In general, 
the operation selected should be the one that is 
_ least traumatizing, offers the greatest protec- 
tion from injury to important anatomic struc- 
tures, is most physiologic, and at the same time 
maintains effective control of the ulcer symp- 
toms. If the ulcer crater is surrounded by 
pancreas, it is preferable to leave the base by 
buttonholing the wall of the duodenum. As a 
further precaution we would warn against ex- 
cision, curettement, or cauterization of the base 
of the ulcer. In those patients in whom the 
ulcer penetrates the pancreas, vagotomy with 
antral gastrojejunostomy should be given 
priority. Had this dictum been followed the 
mortality rate in the Dayton series would have 
been reduced from 1.4 to 0.8 per cent. When 
hemorrhage is the predominant symptom, re- 
section of the involved duodenum should be 
performed. In the very poor risk patient it may 
be advisable to limit the operative procedure to 
simple ligation of the bleeding vessel with 
closure. 

Anomalies of the biliary and pancreatic duc- 
tal system and of the blood supply to the duo- 
denum and pancreas, while rare, occur with 
sufficient frequency to alert the gastric sur- 
geon to be cognizant of these variations. 
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The various factors contributing to pan- 
creatic necrosis can be best understood by 
placing them in three categories: (1) Those due 
to ductal obstruction: the increased intraductal 
pressure influences the escape of the enzymes 
into the interstitial spaces. The intraglandular 
tissue or regional reaction may be augmented 
by toxic products from disintegration of the 
acinar cells. (2) Those attributable to variations 
in the pancreatic secretion such as the amount, 
concentration and state of the proteases. (3) 
The resistance of the pancreas to the liberated 
enzymes. The susceptibility of the pancreas 
may be altered by trauma, impairment of the 
blood supply and chemical and metabolic dis- 
turbances in the pancreas. We believe this 
simple outline proposed by Grossman [5] has 
been useful and helpful in gaining a better 
understanding of a retinue of clinical and ex- 
perimental observations on the causation of 
acute pancreatitis. 


CONCLUSIONS 


1. Pancreatitis may be a lethal but infre- 
quent postoperative complication of gastric 
surgery. In one series of 348 gastric resections 
there were five (1.4 per cent) deaths from acute 
pancreatitis. In another larger series compris- 
ing 1,689 gastric resections there were twelve 
(0.7 per cent) deaths from pancreatitis. 

2. Trauma to the head of the pancreas and 
injury to the biliary or pancreatic ducts are the 
most frequent and important causative factors 
of pancreatitis. 

3. Difficult duodenal dissections for pene- 
trating or cicatrizing ulcers should be per- 
formed very cautiously. Gastrojejunostomy 
with vagotomy may be preferable to gastric 
resection in these cases. 

4. Actively bleeding duodenal ulcers must 
still be treated either by resection or by ligation 
of the bleeding point in the very poor risk 
patient. 

5. Postgastrectomy pancreatitis must be 
treated vigorously. If the etiology is intrinsic 
and not perpetuated by damage to the biliary 
or ductal system, the prognosis is greatly 
enhanced. 

6. Anomalies of the pancreatic ducts and the 
blood supply of the pancreas are deserving of 
greater emphasis. 

7. Many diagnostic, clinical and therapeutic 
features of acute pancreatitis remain unsolved. 
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Annular Pancreas 


ERRORS IN DIAGNOSIS AND TREATMENT OF EIGHT CASES - 


H. Mast, m.p., Masor Lewis D. TELLE, m.c.* AND RoBert O. TuREK, M.D., 
Cleveland, Obio 


7 term ‘‘annular pancreas”’ is applied to 
a developmental anomaly in which a ring 
of pancreatic tissue encircles the descending 
portion of the duodenum. This anomaly was 
first described by Tiedemann [24] in 1818, and 
nearly all of the early cases were found at 
autopsy. More recently this anomaly has been 
diagnosed with greater frequency in living pa- 
tients. The variety of surgical technics em- 
ployed in the treatment of this condition and 
the complications reported indicate the need 
for more standardized diagnostic and surgical 
procedures. The purpose of this paper is to 
present the important clinical, laboratory and 
operative findings in.eight patients with annu- 
lar pancreas together with a discussion of the 
common diagnostic and surgical errors. Three 
characteristic roentgenographic findings are 
presented as an aid in the diagnosis of this 
anomaly. 

Payne [15], in 1951, reviewed the medical 
literature and briefly reported the case histories 
of fifty-five patients in whom a diagnosis of 
annular pancreas had been confirmed. He 
added a case of his own, which represented the 
eighteenth case surgically treated. In 1953, 
Kiesewetter and Koop [0] reviewed the his- 
tories of eighty cases, including seven pediatric 
cases of their own. Six of their seven patients 
underwent operation and two survived the 
surgical procedure. A year later, Skapinker [21] 
found seven additional reports of cases of annu- 
lar pancreas treated surgically and added one 
of his own. These and subsequent case reports, 
including eight in this report, makes a total of 
eighty-eight cases of annular pancreas that 
have been treated surgically. However, the 
exact preoperative diagnosis was made rela- 
tively infrequently. 


EMBRYOLOGY 


Developmental defects producing annular 
pancreas have been well described by Arey [1] 
and Shapiro et al. [20]. These authors show that 
the pancreas arises by a dorsal and ventral out- 
growth from the portion of the primitive intes- 
tine which later develops into the second part 
of the duodenum. The dorsal anlage grows 
across the human body until it reaches the 
spleen. It forms the tail, body and a portion of 
the head of the pancreas. The duct opens into 
the duodenum above the orifice of the common 
bile duct and is called the duct of Santorini. 
The ventral anlage consists of two buds, a right 
and left, arising on each side of the common bile 
duct. As the intestine elongates and rotates 
clockwise, the left bud atrophies and the right 
ventral anlage, together with the common bile 
duct, rotates dorsally around the right side of 
the bowel and fuses with the dorsal bud, form- 
ing the remainder of the head and uncinate 
process of the pancreas. The right ventral bud 
contains a duct that unites with the duct of the 
dorsal anlage at its proximal end. The distal 
portion of this duct ends in the duodenum 
close to or in common with the termination of 
the common bile duct. This duct is known as 
the duct of Wirsung. 

Three theories are postulated regarding the 
formation of annular pancreas. Lecco [11] be- 
iieves that the right ventral anlage becomes 
adherent to the duodenum during rotation 
and the resulting stretching of the pancreas 
produces the characteristic defect. Baldwin [2] 
proposes that, in addition, the annulus is caused 
by the growth instead of normal atrophy of the 
left ventral anlage. Tieken [25], however, be- 
lieves that annular pancreas is the result of 
simple hypertrophy of the ventral and dorsal 
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anlages. In the majority of patients with 
annular pancreas who were subjected to careful 
dissection at autopsy, the annulus had a main 
duct that originated in the pancreatic ring on 
the left anterior surface of the duodenum. This 
duct passed dorsally around the right side of 
the duodenum, then opened posteriorly into 
the duct of Wirsung near the ampulla. These 
findings tend to refute Tieken’s theory of 
pancreatic hypertrophy. 


PATHOLOGY 


The pathologic picture is that of partial or 
complete encirclement of the second portion of 
the duodenum by a ring of pancreatic tissue 
which is continuous with the pancreas. This 
defect produces varying degrees of obstruction 
of the underlying duodenum. Microscopically 
the annular pancreas usually consists of normal- 
appearing pancreatic tissue, but occasionally 
pancreatitis is present. The annulus may pro- 
duce obstruction of the common bile and pan- 
creatic ducts, and the underlying duodenum 
may exhibit thinning with loss of normal 
mucosal structure. 

Other congenital defects are commonly asso- 
ciated with this anomaly and must be recog- 
nized. Mongolism has been noted frequently 
as well as malrotation of the intestine and 
atresia of the esophagus, duodenum and anus. 
Tracheoesophageal fistulas, deformities of the 
urinary tract and clubfoot have been reported 
in a few cases. 

DIAGNOSIS 


Seventy-five per cent of the reported cases of 
annular pancreas occurred in males. The pres- 
ence and the severity of symptoms depend upon 
the degree of duodenal obstruction. In the 
newborn, persistent jaundice may be caused 
by compression of the common bile duct by 
the annulus or the distended duodenum, thus 
simulating atresia or malformation of the bile 
ducts. Duodenal obstruction may be complete, 
attended by profound electrolyte disturbance 
and dehydration. Death may occur suddenly 
unless the condition is recognized and treated 
promptly. 

In older patients the onset of symptoms may 
be sudden and simulate acute cholecystitis or 
perforated peptic ulcer. Such cases are usually 
precipitated by the onset of acute pancreatitis 
in the annulus due most likely to obstruction 
of the annular duct. Chronic gastritis and 
peptic ulcer accompany many cases of annular 
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pancreas. Sanford [19] noted a high incidence of 
peptic ulcer formation (34 per cent) at the time 
of or subsequent to surgical treatment. Reten- 
tion of food in a dilated pouch proximal to the 
annulus interferes with normal function of the 
pyloric sphincter and may be a stimulus for 
antrum hyperfunction. This produces excessive 
liberation of the hormone gastrin with resultant 
gastric hypersecretion and hypermotility [14]. 

More often, the complaints are vague— 
poorly defined epigastric distress, relieved or 
aggravated by food and associated with upper 
abdominal fulness or periodic vomiting after 
meals. Peptic ulceration associated with annu- 
lar pancreas adds to the bizarre symptoms, 
especially when hematemesis or occult blood 
in the stools, or both, also are present. Jaundice 
in the adult further complicates the diagnosis. 
Laboratory studies are not comfirmatory. Gas- 
tric analysis may reveal increased or dimin- 
ished secretion of acid-pepsin. In patients with 
acute duodenal obstruction, lowered serum 
proteins, elevated serum bilirubin and macro- 
cytic anemia as well as elevation of serum 
lipase and amylase may be noted. 

Careful roentgenographic studies are the 
sine qua non in the diagnosis of annular pan- 
creas. Infants frequently exhibit signs of high 
intestinal obstruction during the first week of 
life. Survey films of the abdomen with the 
patient in supine and erect positions are neces- 
sary. Dilatation of the stomach and duodenum 
is present, with little or no gas demonstrable in 
the intestinal tract distal to the obstruction. 
Kiesewetter and Koop [10] speak of the 
“‘double-bubble”’ sign, characterized by dila- 
tation above and below the annulus with the 
stenotic portion clearly outlined. If the diagno- 
sis is doubtful, a plastic tube may be passed 
into the stomach and a radiopaque aqueous 
solution instilled. The use of this solution 
obviates the danger of barium or oil aspiration 
and the development of pneumonia, a fre- 
quent cause of death in infants [10,29]. 

Three roentgenographic findings were present 
in five of our eight cases, which enabled one of 
us (R. O. T.) to make a diagnosis of annular 
pancreas prior to surgery. Review of the roent- 
genographic and fluoroscopic findings in the 


remaining three cases confirms the value of: 
these signs. The first sign is the smooth annular_ 


filling defect of the second and occasionally the 
third portion of the duodenum. The second is 
the varying degree of symmetric dilation of the 
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duodenum proximal to the constriction. The 
third diagnostic sign is the fluoroscopic evidence 
of reversed peristalsis present in the duodenum 
proximal to the obstruction. The latter finding 
is present in cases of more advanced degrees of 
obstruction. 

Differential diagnosis should include duo- 
denal diverticula, aberrant pancreas, tumors of 
the duodenum, inflammatory changes and com- 
pression of the duodenum by the superior 
mesenteric vessels. Confusion between duode- 
nal dilatation and a large diverticulum has 
occurred in several reported cases [17]. Differ- 
entiation should not be difficult since the dilata- 
tion caused by annular compression involves 
the entire duodenum and the characteristic 
narrowing is absent at the point of origin of 
the diverticulum. The stalk of the diverticulum 
usually can be demonstrated by barium studies. 
Aberrant pancreatic tissue in the duodenal wall 
produces a more circumscribed and irregular 
filling defect arising along one of the walls of 
the duodenum. Duodenal polyps are uncom- 
mon. The roentgenographic appearance of a 
“vacuole” type of filling defect has been de- 
scribed by Golden [7]. The duodenal mucosa 
surrounding the polyp appears normal. 

Lipomas, malignant lymphomas and car- 
cinoma of the duodenum are rare and present 
irregular filling defects and distortion of the 
duodenal mucosa [9]. Inflammatory changes 
associated with chronic duodenal ulcer may 
simulate annular pancreas and produce similar 
roentgenographic findings. Primary chronic 
cicatrizing duodenitis or tuberculosis of the 
duodenum are extremely rare. Both conditions 
produce extensive and irregular involvement of 
the duodenum. 


TREATMENT 


Surgical intervention for annular pancreas 
should be undertaken only when there are 
definite symptoms resulting from obstruction 
of the duodenum and/or the common bile and 
pancreatic ducts. A review of the reported 
cases shows a complete lack of uniformity in 
surgical technic. In general, some type of a by- 
passing operation has been performed or an 
attempt has been made to resect the annulus. 
The types of treatment include simple drainage 
of the abdominal cavity, division or resection of 
the annulus occasionally supplemented by a 
Heineke-Mikulicz procedure, duodenojejunos- 
tomy, gastroenterestomy and gastric resection. 
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Some authors, such as Cattell [4], Warren [28] 
and Payne [15], have reported serious compli- 
cations as well as failure to relieve the pa- 
tient’s symptoms following resection of the 
annulus. Pancreatic fistula has occurred fre- 
quently and duodenal obstruction has persisted. 
Transection of the pancreatic duct frequently 
present in the annulus would tend to encourage 
formation of fistulas even though the duct is 
well ligated. The scarring and narrowing of the 
duodenum at the site of obstruction are usually 
pronounced, and resection of the ring of pan- 
creas cannot be expected to relieve the obstruc- 
tion. This observation is confirmed in the 
majority of cases in which the ring has been 
divided or resected. 

Gastroenterostomy has been performed a 
number of times since the first successful case 
was reported by Vidal [27] in 1905. Although 
this technic is acceptable in an older patient, 
the danger of subsequent marginal ulcer forma- 
tion would suggest the advisability of simul- 
taneous transabdominal vagotomy. Several 
patients have been treated by partial gastrec- 
tomy. This procedure should be performed only 
when the generally accepted indications for 
gastrectomy are present. When jaundice re- 
sults from compression of the common bile 
duct, gastric resection is interdicted unless the 
biliary obstruction is relieved simultaneously. 
If duodenal obstruction is precipitated by acute 
pancreatitis in the annulus, gastric resection 
would appear to be a hazardous procedure. 

Duodenojejunostomy is usually recom- 
mended as the procedure of choice in infants 
and has been employed in adults with equal 
success. Careful review of the reported cases 
shows that after this procedure the dilated 
stomach of an infant may fail to regain normal 
tone with persistence of gastric dilatation and 
malfunction of the stoma (Case viii). The proxi- 
mal duodenum may not be sufficiently dilated 
for the performance of a quick anastomosis, and 
mobilization of the duodenum may precipitate 
surgical shock in an infant. 

In view of these findings, the preferred 
technic in an infant would seem to be gastro- 
enterostomy. In an adult, gastroenterostomy 
with transabdominal vagotomy is the procedure 
of choice. To our knowledge, gastroenteros- 
tomy with vagotomy heretofore had been per- 
formed on only one patient with annular pan- 
creas, that reported by Warren [28]. This 
patient had complete relief of her symptoms at 
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the time of his report. If the annulus produces 
compression’ of the common bile duct and 
jaundice in an infant, chlecystoduodenostomy 
should be performed. Ascending cholangitis 
may occur later and require selective surgical 
procedures, since reflux cholangitis may be 
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Fic. 1. The typical deformity of annular pancreas is 
depicted illustrating the more common arrangement of 
the duct system. The approximate site for antecolic 
gastroenterostomy is designated. The insert shows the 
importance of adequate mobilization of the esophagus 
when vagotomy is performed. 


anticipated as long as the obstruction of the 
common duct persists. In the adult, obstructive 
jaundice due to compression of the common bile 
duct by the annulus may be treated the same 
way or a Roux-Y type of diversion of the com- 
mon bile duct may be considered. 

Two important steps in the performance of 
gastroenterostomy with vagotomy are illus- 
trated. (Fig. 1.) The usual posterior gastro- 
enterostomy rises to a higher level as gastric 
tone returns and dilatation is relieved. This fre- 
quently prevents the new stoma from function- 
ing properly with consequent recurrence of the 
distal obstruction. The stoma should be placed 
at the greater curvature, about 5 cm. proximal 


to the pyloric sphincter. This placement pre- 
vents the retention of food in the pouch that 
forms between the usual high gastroenteros- 
tomy and the pyloric sphincter. Retention of 
food frequently acts as a stimulus for hyper- 
secretion and hyperperistalsis (vide supra). An 
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Fic. 2. Completed antecolic gastroenterostomy with 
vagotomy. The low anastomosis drains the stomach 
adequately and prevents the accumulation of food in 
the pylorus and proximal duodenum. Excessive stimula- 
tion of the hormone gastrin is thereby prevented with a 
concomitant rise in acid-pepsin. 


antecolic anastomosis is preferred, splitting or 
resecting part or all of the greater omentum. 
Occasionally the transverse colon is very re- 
dundant, in which case a retrocolic technic is 
employed. A small stoma functions better than 
a large one and, therefore, the stoma should 
not measure more than 2 to 2.5 cm. when com- 
pleted. (Fig. 2.) Equally important is adequate 
mobilization of the esophagus for a distance of 
8 to 10 cm. below the diaphragm in order to 
make certain that vagotomy has been complete. 


CASE REPORTS 


Case 1. A sixty-six year old man was ad- 
mitted to the hospital in May, 1951, because 
of postprandial epigastric distress and qualita- 
tive indigestion of ten years’ duration. All 
laboratory studies were within normal limits. 
Complete roentgenographic studies of the gas- 
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Fic. 3. Case 1. Photograph taken at the time of surgery 
shows annular pancreas covering approximately 75 per 
cent of the duodenum. The proximal dilated duodenum 
is retracted superiorly. Shock developed during mobili- 
zation of the duodenum and the abdomen was closed 
quickly. The patient refused further surgery. 


trointestinal tract were normal except for the 
presence of a smooth filling defect in the outer 
portion of the descending duodenum ‘“con- 
sistent with an extrinsic or intrinsic tumor.” 
Exploratory laporatomy revealed a semiannu- 
lar pancreas causing partial obstruction of the 
descending duodenum. (Fig. 3.) While the duo- 
denum was being mobilized, shock’ developed 
and the incision was closed quickly. The symp- 
toms still were present postoperatively, but the 
patient refused further treatment. 


Case 11. A twenty-four year old man was 
admitted to the hospital on July 25, 1952, com- 
plaining of chronic indigestion, aggravated by 
a large meal, and progressive weight loss. Lab- 
oratory studies revealed moderate hypochlor- 
hydria and a normal serum amylase. 
Gastrointestinal roentgenographic studies dem- 
onstrated a filling defect of the descending 
duodenum with moderate narrowing at the site 
of the defect. The roentgenographic impression 
was aberrant pancreas. At operation an annular 
pancreas was noted surrounding the second 
portion of the duodenum. (Fig. 4.) The proxi- 
mal and distal duodenum was considerably 
dilated. A portion of the annular pancreas was 
resected with moderate difficulty and consider- 
able blood’ loss. The patient’s postoperative 
course was stormy and serum amylase values 
remained high for several weeks. Postopera- 


Fic. 4. Case 1. Dilatation of proximal and distal duo- 
denum due to annular pancreas. A portion of the 
annulus was resected from the duodenal wall with 
difficulty and considerable blood loss. Duodenal ob- 
struction was unrelieved following this procedure. 
Subsequent vagotomy and gastroenterostomy resulted 
in complete relief of symptoms. 


tive gastrointestinal roentgenographic studies 
showed no change in the previous filling defect 
and the symptoms were unabated. On April 25, 
1955, the patient was readmitted to the hospital 
and gastroenterostomy and subdiaphragmatic 
vagotomy were performed. At the last follow-up 
examination on September 18, 1955, he had had 
no recurrence of his original symptoms. 


Case ut. A fifty-nine year old man was 
admitted to the hospital in November, 1952, 
with a history of chronic indigestion and attacks 
of severe right upper abdominal pain for the 
past thirty-five years. He had been treated for 
disease of the gallbladder. The present attack 
of abdominal pain had begun eight hours prior 
to admission. Physical examination revealed 
findings suggestive of acute cholecystitis, with 
exquisite tenderness to pressure and rigidity of 
the muscles of the right upper abdominal wall. 
Laboratory studies revealed a leukocyte count 
of 14,000 per cubic millimeter, with 73 per cent 
polymorphonuclear cells and 23 per cent lym- 
phocytes. The serum amylase was 126 units 
and a survey film of the abdomen was reported 
to be normal. A diagnosis of acute cholecystitis 
was made and specific treatment instituted. Be- 
cause the abdominal pain increased in intensity 
with persistent vomiting, the patient was oper- 
ated on five hours later. At operation an annular 
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pancreas was noted surrounding the second 
portion of the duodenum. This portion of the 
pancreas was hard and there was edema of the 
adjacent tissues. The proximal duodenum and 
stomach were enormously dilated. The right 
portion of the greater omentum was resected 
and antecolic isoperistaltic gastroenterostomy 
was performed. After the patient was dis- 
charged from the hospital, recheck gastro- 
intestinal roentgenograms revealed a normally 
functioning stoma with only a small amount of 
barium leaving the stomach by way of the 
duodenum which appeared normal with no 
evidence of obstruction. The patient’s con- 
dition did not improve. He refused further 
surgical treatment for the chronic relapsing 
pancreatitis and died two years later in another 
hospital with symptoms of obstructive jaundice 
and acute pancreatitis. 


CasEtv. The patient, a fifty-seven year old 
man, was admitted to the hospital in July, 1953, 
with a history of repeated attacks of upper ab- 
dominal pain for the past two years, aggravated 
by drinking alcoholic beverages. At operation 
elsewhere one year previously, a “pancreatic 
tumor was found covering the descending duo- 
denum.” The tumor was considered ‘“non- 
resectible” and the operation terminated. On 
the present admission, all laboratory studies 
were within normal limits except the serum 
amylase which was noted to be 420 units. Gas- 
trointestinal roentgenographic studies revealed 
a constricting lesion in the descending duode- 
num, consistent with a diagnosis of annular 
pancreas. (Fig. 5.) At the time of surgery an 
annular pancreas was seen, the seat of chronic 
pancreatitis. Operative cholangiograms re- 
vealed a normal common bile duct entering the 
third portion of the duodenum. Posterior gas- 
troenterostomy and subdiaphragmatic vagot- 
omy were performed. At the last follow-up ex- 
amination on July 23, 1955, he had had no 
recurrence of his previous symptoms. 


Casev. A thirty-four year old man, patient 
of Dr. W. T. Sweeny of Cleveland, was hos- 
pitalized in June, 1953, with a history of epigas- 
tric pain for twelve years, relieved by food. 
During the past several months the pain had 
become more severe and had been associated 
with nausea and aggravated by the intake of 
food or liquids. There was no palpable abdomi- 
nal mass but moderate tenderness to deep 


Fic. 5. Case rv. Oblique view of the duodenum depicting 
moderate constriction of second portion distal to the 
ampulla. Evidence of duodenitis involving the bulb and 
duodenum proximal to the constriction. At surgery an 
annular pancreas was found, the seat of chronic pan- 
creatitis. The patient was completely relieved of symp- 
toms following gastroenterostomy with vagotomy. 


pressure was present in the right upper ab- 
domen. Jaundice was absent and all laboratory 
studies were within normal limits, including a 
serum amylase value of 80 units. Roentgeno- 
graphic and fluoroscopic studies of the upper 
gastrointestinal tract showed the stomach to 
contain a moderate amount of retained fluid. 
Moderate hypertrophic gastritis was present 


and the proximal duodenum was only slightly * 


dilated near a smooth constriction of the second 
portion of the duodenum. (Fig. 6.) The diagno- 
sis was annular pancreas. A biopsy specimen of 
the pancreas was taken and posterior gastro- 
enterostomy was performed. The pathologic 
examination revealed pancreatic tissue with 
focal fibrosis and atrophy. At the time of the 
last follow-up on June 23, 1955, the patient 
had remained well. However, he must adhere 
to a rather strict diet in order to prevent recur- 
rence of his previous symptoms. 


Case vi. A thirty year old woman was 


hospitalized in September, 1954, because of 
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Fic. 6. Case v. Right oblique view showing typical an- 
nular constriction of the second portion of the duode- 
num with dilatation of the bulb. Posterior gastroenteros- 
tomy was performed. Patient was relieved of obstructive 
symptoms but must adhere to a rather rigid diet. Low 
gastroenterostomy with vagotomy would be performed 
now (see text). 


recurrent attacks of epigastric pain, nausea and 
vomiting, and progressive weight loss for the 
past eight years. An upper gastrointestinal 
roentgenographic series showed the esophagus 
and stomach to be normal. Reversed peristalsis 
was present in the duodenum proximal to a 
smooth constriction of the descending duode- 
num. There was no gastric retention. (Fig. 7.) 
A diagnosis was made of partial duodenal ob- 
struction due to annular pancreas. Surgical 
exploration revealed an annular pancreas con- 
tinuous with the head of the pancreas. The 
annulus covered approximately 80 per cent of 
the anterior duodenal wall to which it was 
intimately connected. An antecolic gastro- 
enterostomy, resection of a portion of the 
greater omentum and vagotomy were per- 
formed. Recovery was complete for six months, 
when symptoms of hypoglycemia developed. A 
glucose tolerance test was performed. At the 
third hour, the patient became faint and 
then unconscious. The blood sugar content was 
18 mg. per 100 ml. She was given dextrose in- 
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Fic. 7. Case v1. Lateral view of stomach and duodenum 
illustrating pronounced and abrupt constriction of the 
proximal portion of the descending limb of the duode- 
num. Low antecolic gastroenterostomy with vagotomy 
was performed. Symptoms were completely relieved for 
six months when severe hypoglycemia appeared, re- 
quiring subtotal pancreatectomy and splenectomy. 


travenously and revived at once. Subtotal pan- 
createctomy and splenectomy were performed. 
Although no pancreatic adenoma was found, 
she has had complete relief from hypoglycemic 
attacks during the past year. 


Case vi. A thirty-nine year old woman, 
patient of Dr. M. E. Brickman of Cleveland, 
was hospitalized in April, 1955, with a history 
of chronic indigestion and periodic vomiting for 
the past ten years. She had lost 10 pounds 
(4.5 kg.) during the past six months. She had 
been advised to seek psychiatric consultation 
for her ‘‘functional complaints.” All iaboratory 
studies were essentially normal. Fluoroscopic 
and roentgenographic studies of the upper gas- 
trointestinal tract revealed a dilated stomach 
containing food and fluid. The duodenal bulb; 
was greatly dilated and reversed peristalsis was 
present. There was a smooth narrowing of the 
second portion of the duodenum with 75 per 
cent retention of barium in the stomach at the 
end of six hours. (Fig. 8.) A diagnosis was made 
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Fic. 8. Case vit. Oblique view of stomach and duodenum 
showing extreme dilatation of the bulb secondary to 
annular defect in the descending portion. The duode- 
num was mobilized and the annulus partially separated 
from the duodenal wall. A pancreatic fistula developed 
and the obstructive symptoms persist. Further surgery 
will be required. 


of partial obstruction of the second portion of 
the duodenum due to annular pancreas. At the 
time of surgery an annular pancreas was found 
to surround the second portion of the duodenum 
completely. The annulus was continuous with 
the head of the pancreas and the duodenum was 
dilated to three times its normal diameter proxi- 
mally. The duodenum was mobilized laterally 
and the annulus divided and partially separated 
from the duodenal wall to which it was inti- 
mately connected. Postoperatively a pancreatic 
fistula developed and drained for several 
months. The symptoms present prior to sur- 
gery were not relieved. Recheck gastrointestinal 
roentgenograms showed no appreciable im- 
provement in the duodenal obstruction. Fur- 
ther surgery is contemplated soon. 


Case vil. A five week old male infant, pa- 
tient of Dr. F. T. Gallagher of Cleveland, was 
admitted to the hospital on August 25, 1955. 
Ten days after birth he had begun vomiting 
each feeding. Jaundice, which had been present 
during the first week, was slightly diminished. 


Fic. 9. Case vit. Lateral view of abdomen illustrating 
almost complete duodenal obstruction with pronounced 
dilatation of the stomach. Duodenojejunostomy was 
performed. The infant died and autopsy revealed per- 
sistent dilatation of the stomach. 


However, when admitted at the age of five 
weeks, there was persistent icterus of the 
scleras and skin. The infant weighed 4 pounds 
(1.8 kg.) compared with a birth weight of 5.2 
pounds (2.4 kg.) Examination revealed disten- 
tion of the upper abdomen, extreme dehydra- 
tion with alkalosis, hemoconcentration and 
anemia. He was given thin barium by mouth 
and roentgenographic studies revealed “con- 
striction of the descending duodenum, etiology 
undetermined.” (Fig. 9.) After several days of 
preoperative preparation, abdominal explora- 
tion was performed and an annular pancreas 
was found constricting the descending duode- 
num. The proximal duodenum and stomach 
were greatly dilated and free bile-tinged fluid 
was present in the abdomen. A duodenojejunos- 
tomy was performed. The infant died two days 
later and autopsy confirmed the presence of an 
annular pancreas. The stomach was greatly 
dilated and bronchopneumonia was present. 
Examination of the heart revealed a patent 
foramen ovale and ductus arteriosus. 
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CONCLUSIONS 


Annular pancreas probably exists with much 
greater frequency than the available literature 
would indicate. Increased diagnostic acumen 
will be facilitated by awareness that such an 
anomaly may be present and recognition of 
important diagnostic signs and symptoms. 
While many patients remain asymptomatic 
and their conditions are recognized only at post- 
mortem examination, others show symptoms 
shortly after birth. Acute duodenal obstruction 
may be precipitated in later life by the onset of 
acute pancreatitis in the annulus. Two of our 
patients (Cases 11 and vii) demonstrate the 
inadequacy and danger of resection of the pan- 
creatic ring of tissue. Very few patients in the 
cases reported have been relieved by this proce- 
dure, and similar complications of pancreatic 
fistula and persistent duodenal obstruction have 
been encountered. One of our patients (Case v) 
was treated by posterior gastroenterostomy. 
This patient must still adhere to a rigid diet in 
order to avoid digestive disturbance. Low ante- 
colic gastroenterostomy would have drained the 
stomach more adequately and vagotomy would 
have reduced the secretion of acid-pepsin. 

The presence of jaundice associated with ob- 
struction of the descending portion of the duo- 
denum is apt to be confusing. Differential 
diagnosis may be impossible prior to surgery. 
One of our patients (Case viii), a premature 
infant with persistent vomiting due to annular 
obstruction of the duodenum, demonstrates 
this problem. Cholecystoenterostomy was con- 
sidered, but the precarious condition of the 
infant after duodenojejunostomy had been 
completed necessitated termination of the 
operation. Although almost all authors advise 
duodenojejunostomy as the preferable type of 
by-pass procedure, several ‘reports [7] indicate 
that the dilatation of the stomach may persist. 
This is especially true in infants, and our 
patient (Case vir) showed persistent duodenal 
and gastric dilatation at postmortem examina- 
tion. 

It is our impression that a properly performed 
gastroenterostomy is preferable to any of the 
other surgical procedures recommended. The 
stomach is readily available and it would seem 
more logical to place the stoma at the pylorus, 
particularly when the stomach is dilated or 
shows evidence of gastritis or ulceration. The 
addition of vagotomy would be indicated in all 
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adults because of the high incidence of peptic 
ulceration in the presence of obstruction near 
the pylorus. If pancreatitis is present, vagotomy _ 
may be valuable in reducing pancreatic secre- 
tion. One of our patients (Case 111) demon- 
strates the frequent onset of acute pancreatitis 
in an annular pancreas that had produced 
chronic duodenal obstruction for a number of 
years, with symptoms suggestive of chronic 
relapsing pancreatitis. It is possible that the 
addition of vagotomy might have arrested the 
progressive pancreatitis that caused this pa- 
tient’s death several years later. 


SUMMARY 


Eight cases of annular pancreas are presented 
together with the operative findings in each 
case. Errors in diagnosis and treatment are dis- 
cussed and certain diagnostic signs are pre- 
sented. A satisfactory surgical technic is de- 
scribed and discussed. Symptomatic annular 
pancreas probably occurs with greater fre- 
quency than has been recognized or reported, 
and increased interest in this subject is evi- 
denced by the number of case reports that have 
appeared during the past decade. This anomaly 
may be encountered unexpectedly at the time 
of surgery and the surgeon should be familiar 
with the pathology, complications and the 
various surgical procedures that have been 
recommended. 


ADDENDUM 


Since the completion of this paper for publi- 
cation, we have operated on four additional 
patients with annular pancreas; all were treated 
by gastroenterostomy with vagotomy. In all 
cases a diagnosis of annular pancreas was made 
preoperatively by the characteristic roentgeno- 
graphic findings. 
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Cholelithiasis in the Negro Male 


EMILE BLocn, M.D. AND W. CHARLES MILLER, M.D., New Orleans, Louisiana 


"Ppaeremene in the Negro male remains 
a rare pathologic entity, with no logical 
explanation for this fact up to the present 
time. Whether the cause is purely dietary or 
metabolic remains unknown. 


In reviewing the statistics and the charts 
of Charity Hospital at New Orleans, Louisiana, 
we have found that the incidence of gallbladder 
disease in the Negro male has not changed 
noticeably despite more refined diagnostic 


TABLE | TABLE 1 
TOTAL ADMISSIONS CHOLELITHIASIS 
White Patients | Negro Patients White Patients | Negro Patients 
Year* Totals Year Totals 
Male |Female| Male | Female Male |Female| Male | Female 
1930-1 
| 72,587] 77.318} 46,787] 58,060] 254,752 1930-1937 | 154* | ..... 36* | ... 190 
1935-1939 
1940-1944 | 88,878) 57,654) 76,819) 305,908 1938 22 3 8 44 
1945-1949 | 52:3°8| 58,205] 57,278) 87,146) 255,027 1939 13 25 2 7 47 
1950-1954 | 45°77!) 59314) 63,551) 111,232) 270,868 1940 13 29 I 14 57 
49,291| 54,426] 79,670} 145,833} 329,220 1941 14 58 I 16 89 
Totals. 4 5 7 
302,514) 320,231) 304,940) 479,090/1,415,775 1943 II 44 20 79 
1944 21 49 3 27 100 
1945 II 32 3 18 64 
Fiscal year July 1 to June 30 following year. sont 16 a 6 26 ‘~ 
1947 22 84 3 51 160 
TABLE II 1948 12 79 7 43 141 
CHOLECYSTITIS 1949 19 96 9 28 152 
1950 14 115 13 42 184 
White Dias 1951 29 65 7 33 134 
Year P or i i abel Totals 1952 20 122 17 66 225 
= 1953 35 161 25 104 325 
= 1954 39 132 12 120 303 
1930-1937 2,415* 428* 2,843 Totals. 8 6 6 
Male Female | Male Female aad 
1938-1942 | 164 1,484 | 27 465 | 2,140 : 
1943-1947 | 146 1,328 | 45 114 | 1,633 * Record room did not separate sexes. Authors have 
1948-1952 | 229 1,182 | o1 474 | 1,076 separated males for this period. 
1953-1954 | 105 375 | 40 _ 329 | 840 
Totals...| O44 4309 | 203 1,739 | 6,955 methods over a period of twenty-five years 
Total male (1930-1954). 
and female During this twenty-five year period 1,415,775 
patients. . 5,013 1,942 patients were admitted to the Hospital, of 
Total No. of which 631,745 were white and 784,030 were 
patients. . 7,428 2,370 Negro. (Table 1.) It should be noted in Table 1 
that in the earlier years the white patients out- 


* Record room did not separate sexes. 
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numbered the Negro patients by a small mar- 
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gin. However, in more recent years this has 
changed so that in present admissions Negro 
patients outnumber white patients over two 
to one. 

According to the records, cases of chole- 
cystitis totaled 9,798 from 1930 to 1954. Of 


TABLE Iv 
CHOLELITHIASIS IN THE NEGRO MALE 
(NUMBER OF PATIENTS PER YEAR)* 


Roentgen- 
Autopsy | ographic 
Study 


No. of | Opera- 


Year 
Patients| tion 


1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
July 1, 1955 


BORN 
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Tetals..... 104 34 4 


* Hospital records are from July, 1930, through 
June, 1955. 


this number there were 7,428 white patients 
and 2,370 Negro patients. Of this large group 
only 203 cases were in the Negro male. (Table 
11.) It will be noted in Table 1 that along with 
the increased Negro population in the Hospital 
there has also been 4 slight, but progressive, 
increase in the incidence of cholecystitis in the 
Negro male. The incidence of cholecystitis in 
the Negro female has remained the same. 
Because we were unable to separate sex and 
race by the Card Index System from 1930 to 
1937, it was necessary to review the indi- 


vidual charts for this period. As we were pri- 
marily interested in males with gallstones, 
these were the persons we studied. In the period 
from 1930 through 1937 there were 154 white 
males and thirty-six Negro males with gall- 
stones. From 1938 through 1954 there were 


TABLE v 
CHOLELITHIASIS 
(NUMBER OF PATIENTS IN RELATION TO AGE) 

ge (yr.) | Operation utopsy Study 
10-29 9 
30-39 10 3 . 0 
40-49 13 4 4 
50-59 19 8 3 
60-69 8 6 
70-79 7 10 o 
80-89 3 

Totals. . 66 34 4 


304 white males and 121 Negro males. From 
1930 through 1954 the total number of white 
males was 458, and Negro males 157. (Table 
III.) 

In reviewing the 157 charts of the Negro 
males we accepted only roentgenographic, 
operative or autopsy diagnosis of gallstones. 
It was then necessary to delete fifty-three cases 
for lack of any confirmation of gallstones ex- 
cept someone’s “clinical impression.” This left 
a total of 104 substantiated cases of gallstones 
in Negro male patients. Sixty-six cases were 
proved at surgery, thirty-four were proved at 
autopsy and four were confirmed by roent- 
genographic studies. (Tables 1v and v.) This 
would give an incidence of 0.034 per cent of all 
Negro male patients admitted from 1930 
through 1954. The majority of these patients 
were between the ages of thirty and sixty years. 
If one compares the number of Negro males 
who had cholelithiasis with the total male 
admissions over this period, the incidence of 
gallstones in the Negro male is 0.007 per cent. 

The complications of cholelithiasis and asso- 
ciated diseases in the Negro male are tabulated 
in Table vi. It is interesting to note that of the 
104 cases there were fourteen cases of car- 
cinoma of various organs, three of which were 
primary in the gallbladder. This would be an 
incidence of 2.9 per cent of carcinoma of the 
gallbladder in the Negro male with gallstones. 
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TABLE VI 
CHOLELITHIASIS AND ASSOCIATED DISEASES 


Autopsy 


Roentgenographic 
Study 


Operation 

10-29 Common duct stone (1); empyema of 
gallbladder (1)* 

30-39 Acute pancreatitis (1) 

40-49 Leiomyoma of stomach (i); hemotho- 
rax (1); empyema of gallbladder (1); 
common duct stones (3); chronic 
pancreatis (1); adenocarcinoma of 
ampulla of Vater (1); hydrops of gall- 
bladder (1); carcinoma of gallbladder 
(1) 

50-59 Gastric polyposis and empyema of 
gallbladder (1); volvulus (1); duode- 
nal ulcer (1); chronic pancreatitis (1); 
empyema of gallbladder (1); carci- 
noma of cecum (1); hepatic abscess 
(1); hydrops of gallbladder (1) 

60-69 Adenocarcinoma of gallbladder (1) 

70-79 Empyema of gallbladder (1); carci- 
noma of prostate (1); carcinoma of 
ampulla of Vater (1) 


Empyema of gallbladder (1) 


Pulmonary embolus (1); cerebral vas- 
cular disease (1) 

Hepatic cirrhosis (1); intestinal ob- 
struction (stab wound of abdomen) 
(1); syphilitic heart disease (1); pneu- 
monia (2); infarct of lung (1) 


Hepatic cirrhosis and thoracic aneu- 
rysm (1); cerebral vascular disease (1); 
carcinoma of rectum (1); hydrops of 
gallbladder (1); empyema of gallblad- 
der and carcinoma of urinary bladder 
(1); pulmonary tuberculosis (1); he- 
patic abscess and common duct stones 
(1); pulmonary abscess (1); carcinoma 
of gallbladder (1) 

Bronchopneumonia (2); diaphrag- 
matic hernia (1); hepatic and nephritic 
abscess (1); bronchogenic carcinoma 
(1) 


Adenocarcinoma of prostate (2); cere- 


Ileus (1) 


bral hemorrhage (1); cavernous he- 
mangioma of liver (1); acute hemor- 
rhagic pancreatitis (2); carcinoma of 
stomach (1); gastric ulcer (1); empy- 
ema of gallbladder and thoracic empy- 
ema (1); bronchogenic carcinoma (1) 
Tuberculous peritonitis (1); prostatic 
hypertrophy (1) 


* Figures in parentheses represent the number of patients. 


The acceptable incidence of carcinoma of the 
gallbladder found at operation is approxi- 
mately 1 per cent when the clinical diagnosis is 
cholecystitis. In the presence of gallstones the 
incidence is between 4 and 5 per cent [4]. Ac- 
cording to Judd, as quoted by Ackerman and 
del Regato [4], 65 per cent of the cases of car- 
cinoma of the gallbladder are associated with 
stones, while Janowaski [4] reports 100 per cent 
incidence of stones associated with carcinoma 
of the gallbladder. 

Only four cases of common duct stone were 
found. One patient, aged sixty-two years had 
perforation of the gallbladder. 

In reviewing the literature, all the previous 
reports have been based on autopsy statistics. 
On this basis the incidence of gallstones in 
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the Negro male has ranged from 3.25 per cent 
(Lieber [1]) to 3.04 per cent (Ludlow [2]). 

As was pointed out by one of the authors 
(E. B.) in a previous article [3], the incidence 
of appendicitis in the Negro male, once rare, is 
now common, but the incidence of gallstones 
remains rare. 


CONCLUSION 


1. Cholelithiasis in the Negro male remains 
a rare disease, comprising 0.007 per cent of 
admissions of Negro male patients to Charity 
Hospital at New Orleans, Louisiana. 

2. No satisfactory explanation for the rarity 
of the disease is known at this time. 

3. Cholecystitis in the Negro male is in- 
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creasing. Cholecystitis in the Negro female 
remains the same. 


Cholelithiasis in Negro Male 
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correlation with other diseases. Ann. Surg., 135: 4. ACKERMAN, L. V. and per Recarto, J. A. Cancer: 
394-405, 1952. Diagnosis, Treatment and Prognosis, pp. 674-680. 
2. Luptow, A. I. Autopsy incidence of cholelithiasis St. Louis, 1947. C. V. Mosby Co. 
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Vaginal Plastic Surgery Based on a New 
Concept of the Anatomy of the Female 
Genital Tract 


II. BIRTH INJURIES TO THE UPPER VAGINA* 


HERMAN SHANN, M.D., Brooklyn, New York 


x oe extent of birth injuries to the upper 
vagina varies. They may be so slight as to 
be hardly recognizable, but they are present in 
almost every parous woman. 

In the full development of such injuries, the 
vagina is shallow and wide open; and the cervix 
is large, heavy and edematous, presenting near 
the orifice of the vagina. Behind the cervix is a 
distorted shapeless mass of vaginal wall, hang- 
ing loose from the posterior lip of the cervix. 

Etiologically and pathologically, this condi- 
tion is the exact counterpart of the birth injury 
occurring anterior to the cervix, to which atten- 
tion was called in the previous article on this 
subject [1] and which had been designated as 
the avulsion of the anterior vaginal wall. The 
condition now under consideration, however, is 
more extensive and more complicated, and has 
a more profound effect on the well-being of the 
patient. 

To appreciate properly the development of 
this condition, it is necessary to refer to the 
normal anatomy of this part of the genital 
tract, as was described in the aforementioned 
article. It was emphasized therein that the 
vaginal wall, posterior to the cervix, extends 
under the expanding part of the uterus, above 
the cervix, and thus forms the posterior fornix. 
The vaginal wall then ascends along the poste- 
rior surface of the lower part of the uterus to a 
point slightly above the level of the sacro- 
uterine ligaments. The vault of the vagina is 
thus formed. The anterior part of the vault is, 
however, firmly attached to the uterus. The 
rest of the vault is attached to the overlying 
pelvic fascia, which is rather firm and dense in 
this area. 


In difficult and prolonged labor, the vault of 
the vagina may be torn away from its normal 
attachment; in other words, there is an avulsion 
of the vault from the uterus, analogous to the 
avulsion of the anterior vaginal wall from the 
pubis. There follows, then, a sliding down of the 
vault and more of the posterior vaginal wall, 
which is now visible, hanging loose from the 
posterior lip of the cervix, as noted previously. 

The cervix, dragged down by the vaginal 
wall, may simulate a moderate descensus or 
first degree prolapse of the uterus, but this may 
not be the case at all. Incidentally, the cervix, 
while appearing hypertrophied, is probably 
more edematous than hypertrophied, due to its 
unnatural position and interference with its 
lymphatic drainage. 


SURGICAL TREATMENT OF AVULSION OF THE 
VAULT OF THE VAGINA 


Free and wide exposure of the entire opera- 
tive field is of the utmost importance in the 
approach to the treatment of this lesion, be- 
cause certain parts naturally placed at a higher 
level may not be otherwise accessible. There- 
fore, a deliberate median perineotomy is an 
absolute requirement as the first step of the 
operative procedure. This will not only pro- 
vide abundant room to work in but also will 
avoid the use of the troublesome, weighted 
speculum which occasionally slips out and 
down at the most inopportune moment. In- 
stead of the speculum, a suture or an Allis 
clamp holds the flaps of the perineum apart, 
and good exposure is obtained. Perineotomy 
will also minimize the use of any other retrac- 
tors, and this will be appreciated by the surgical 


* Part I appeared in the May 1957 issue of The American Journal of Surgery. 
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Birth Injuries to Upper Vagina 


assistants who are obliged to assume most un- 
comfortable positions while holding retractors. 
Good light is, of course, most essential. 

Operative Technic. The cervix is grasped 
with a tenaculum and pulled up toward the 
arch of the pubis. At the same time, as traction 
is made on the perineal flaps by the assistants, 
the posterior vaginal wall is completely 
straightened. A median incision is then made 
through the vaginal mucosa and musculature, 
beginning at the cervix and continuing as far 
down as may be indicated. If pelvic fascia is 
visualized, this is likewise incised up to the 
peritoneal coat. Should the peritoneum be in- 
advertently opened, no harm is done. In fact, 
it may be advantageous and may even be done 
intentionally, in order to explore the pelvic 
organs. This may also reveal an enterocele, if 
one is present. 

With so great a descent of the upper vagina, 
an enterocele is probably a frequent concomi- 
tant (see section on enterocele). 

The peritoneum, which is rather loose in this 
area, is stripped up to above the level of the 
sacrouterine ligaments. If the peritoneum is 
adherent to the uterus and cannot be stripped 
up, it does not matter, as the sutures to be 
described may include the peritoneal coat. 
The surface of the lower part of the uterus is 
now fully exposed, and the reconstruction of 
the vault of the vagina can be readily under- 
taken. This is accomplished as follows: 

With a silk suture in a small full curve needle, 
a bite is taken through the musculature in the 
lowest part of the uterus, just above the cervix, 
and then through the lateral vaginal flap on 
one side, taking in fascia and muscle but not 
mucosa. A clamp holds the suture. A similar 
suture is applied to the vaginal flap on the 
other side. Ascending up the uterus, similar 
sutures are applied between the uterus and the 
vaginal flap on each side. The sutures are pulled 
up to observe the effect on the position of the 
cervix. While the peritoneum is open, the 
sacrouterine ligaments may be _ shortened, 
which will pull the cervix upward and backward. 

It may now be observed that a cupola-like 
structure has been formed. In other words, 
the vault of the vagina has been reconstructed. 
Before the sutures are tied, the peritoneum is 
closed by continuous everting sutures, the same 
as in the closing of an abdominal incision. The 
sutures are then tied, and a number of inter- 
rupted, submucous sutures are used to bring 


the vaginal flaps together in the median line. | 
Finally, a continuous suture closes the vaginal 
wound. The operation for avulsion of the vault 
of the vagina is thus completed. 

The repair of the perineotomy will be dis- 
cussed in a future paper on perineorrhaphy. 


THE ENTEROCELE AND THE DEEP CUL-DE-SAC OF 
DOUGLAS 


These are two distinct entities and should not 
be confused. The enterocele conveys the idea 
of a hernia and a sac. The cul-de-sac of Douglas 
is a natural anatomic space varying in depth 
within certain limits. But, under certain ab- 
normal conditions, such as increased intra- 
abdominal pressure, or in a birth injury when 
the vagina may become separated from the 
rectum, the pelvic peritoneum may be stretched 
to the extent that in extreme cases it may 
reach almost to the skin and be a source of dis- 
comfort to the patient. 

With reference to the enterocele, an observa- 
tion reported by Meigs may be of great sig- 
nificance. He found, during abdominopelvic 
operations, a definite depression in the pelvic 
peritoneum between the sacrouterine ligaments 
and behind the uterus. Now, it is conceivable 
that in cases of avulsion of the vault of the 
vagina, as has been discussed previously, as 


the vaginal wall slides down, the peritoneum 


between the ligaments may be dragged down 
with it and actually form the sac of an entero- 
cele. Such an enterocele may be the source of 
great danger if a loop of bowel or the omentum 
finds its way into it and becomes incarcerated, 
as has actually been reported in the literature. 
This is not likely to occur even in an extremely 
deep cul-de-sac of Douglas, except, perhaps, in 
pelvic inflammatory conditions when loops of 
bowel or the omentum become adherent, caus- 
ing intestinal obstruction. 

The treatment of either of these conditions, 
it should be recognized, is entirely different. 

Surgical Treatment of the Enterocele. If, dur- 
ing an abdominal operation, the enterocele is 
encountered, the deep part of the enterocele 
may be picked up with an Allis clamp and 
everted into the peritoneal cavity. The re- 
dundant tissue is amputated and the neck su- 
tured, as is done in the case of an inguinal 
hernia. A similar procedure may be followed 
during a vaginal operation, for example, during 
operation for avulsion of the vault when the 
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pelvic peritoneum has been opened. Also, the 
same treatment may be applied when the 
enterocele has been recognized and is accessible. 
It should be realizec, however, that in either 
case the excision of the sac alone would not 
prevent the recurrence of such an enterocele, 
any more than would excision of an inguinal 
sac alone prevent the recurrence of the inguinal 
hernia. A supporting structure must be pro- 
vided; in the case of an inguinal hernia this is 
accomplished by the repair of the abdominal 
wall. 

In the case of an enterocele, this may be 
taken care of by bringing together the sacro- 
uterine ligaments by a suture in the median 
line. This will give support to the sutured 
peritoneum, and thus form a barrier against 
the recurrence of the enterocele. Incidentally, 
the same treatment may be applied when the 
depression referred to by Meigs is observed 
during an abdominal operation, in the absence 
of an enterocele; this will prevent the possible 
development of a future enterocele. 

Treatment of the Deep Cul-de-Sac of Douglas. 
If treatment is indicated, there are two meth- 
ods available: 

1. If operating abdominally, the Moschco- 
vitz procedure for prolapse of the rectum is 
readily applicable and should prove very effec- 


tive. This consists of taking a number of circu- 
@ 


lar sutures in the cul-de-sac of Douglas and 
bringing the vaginal and rectal walls together, 
thereby completely obliterating the cul-de-sac. 
This procedure would be more difficult by the 
vaginal route, although it could be done. 

2. This method is usually described in text- 
books. During a vaginal operation when the 
cul-de-sac of Douglas is encountered, the peri- 
toneum is stripped up, the redundant tissue is 
excised and the opening in the pelvic perito- 
neum is closed with a suture. However, that 
alone, as in the case of the enterocele, will not 
prevent its reformation and the sacrouterine 
ligaments should be sutured, as indicated 
previously. Furthermore, if the space between 
the vagina and the rectum is not obliterated, 
serous fluid is quite likely to accumulate in this 
space and, due to the proximity of the rectum, 
may even result in an abscess. In order to 
prevent such a complication it is necessary to 
bring the vaginal and rectal walls together by 
a number of interrupted sutures. 

The choice of procedure must be determined 
by the operating surgeon. 
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A Combined Two-team ‘Technic in the 
Surgical Treatment of Varicose Veins 


ARKELL M. VAUGHN, M.D., CORNELIUS M. ANNAN, M.D. AND JOHN A. CASERTA, M.D., 
Chicago, Illinois 


From the Departments of Surgery, Stritch School of 
Medicine of Loyola University, Mercy and Cook County 
Hospitals, and the Vaughn Medical Group, Chicago, 
Illinois. 


ie an endeavor to constantly improve our end 
results in the treatment of varicose veins of 
the lower extremity, we have employed several 
methods. At the present time, in our opinion, 

high saphenous vein ligation plus stripping of 
the vein from the fossa ovalis to the ankle, with 
ligation of the communicating veins by mul- 
tiple incisions, seems to be the most satisfac- 
tory surgical procedure. 

This procedure is tedious, exacting and time- 
consuming. Several hours are often required 
for the operation, depending on its thorough- 
ness. For this reason, in an effort to shorten the 
operating time, we have adopted high saphe- 
nous vein ligation and stripping using a two- 
team technic, performing unilateral rather than 
bilateral ligation at a single operative period. 
This procedure has proved gratifying, both 
from the standpoint of the patient and the 
surgeon. 

In 1908, Friedel [1] excised the greater 
saphenous vein from the groin to the foot, an 
operation used by many surgeons over a period 
of years. The senior author, in 1929, also 
employed this procedure bilaterally, but al- 
though results were good, prolonged postopera- 
tive morbidity discouraged his further use of 
the method. 

The first stripping operation for varicosities 
of the lower extremity was reported by Keller 
[2] in 1905. 

In 1906, Mayo [3] developed an extraluminal 
stripper, a long rigid rod with a ring attached. 

The trend toward the stripping technic con- 
tinued, but up to the past six or seven years 
many stripping operations were inadequate, 


with the veins stripped down from the thigh 
but only to the knee. From greater experience 
with the stripping technic, the more complete 
operation was evolved. With the present 
procedure also most every varicose vein is 
removed by stripping from the ankle to the 
groin, with ligation of all branches, together 
with multiple ligation of all communicating 
branches. 

For the past thirty years the senior author 
has had an excellent opportunity to personally 
witness the evolution and marked advance of 
therapy for varicose veins, with an increasing 
trend today toward surgical treatment. His 
broad experience and that of his associates in 
the treatment of varicose veins has covered 
five phases: (1) the injection of a sclerosing 
solution which was the first method used by the 
senior author; (2) high saphenous vein ligation, 
dissecting and ligating the branches at the 
fossa ovalis; (3) high saphenous vein ligation 
with complete resection at the fossa ovalis, plus 
injection of a sclerosing solution with a rubber 
urethral catheter into the distal stump of the 
saphenous vein; (4) high saphenous vein liga- 
tion and phlebectomy with the aid of a mallea- 
ble intraluminal guide [4]; and (5) high saphe- 
nous vein ligation plus stripping of the vein 
from the fossa ovalis to the ankle, with ligation 
of the communicating veins by multiple in- 
cisions. This last technic is the operation of 
choige of the authors, now enhanced by the 
two-team procedure which will be described. 


EVALUATION OF THE PATIENT 


The primary factors in successful treatment 
of varicose veins of the lower extremity are 
determination of the competency of the deep 
circulation, including that of the perforating 
branches from the ankle to the groin; obtaining 
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Fic. 1. Two-team approach to varicose vein surgery. 


a history of the patient and determining that 
no contraindicating pathologic condition ex- 
ists; and a careful scrutinizing examination of 
the involved leg for detection of ‘‘blow-outs,”’ 
stasis changes, sites of valvular incompetence 
and other local disorders. 

Various diagnostic tests are devised and used 
for determining the patency of the deep veins 
and/or valvular incompetence such as the 
Perthes, Trendelenburg, Mahorner-Ochsner 
tests and others. Opinions differ to some extent 
as to the relative values of the more commonly 
used testing procedures. We employ and prefer 
the Perthes test for investigating the com- 
petency of the deep venous circulation, com- 
bined with the Mahorner-Ochsner test for 
determining the incompetency of the various 
perforating veins if present. 

If these tests do not clearly demonstrate the 
adequacy of the deep venous circulation, we 
apply a snug-fitting bandage from the ankle 
to the knee for several days. If the patient com- 
plains of no discomfort, the deep circulation is 
adequate. On the other hand, if the patient 
complains of pain and swelling, it is evident 
that the deep circulation is inadequate. 

However, experience has shown that very 
few patients have to be refused surgery because 
of incompetent deep venous circulation. 


TWO-TEAM TECHNIC 


The varicosities are usually marked the day 
previous to or the day of operation with a 
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pyrogallic acid solution described by Myers 
[5]. We prefer this solution because it is not 
affected by vigorous scrubbing of the leg, and 
in our experience has caused no irritation or 
other untoward effect. 

The patient is placed on the operating table 
and a sandbag is placed under the slightly 
flexed knee. This allows the femoral triangle 
to be outlined. The fossa ovalis is at the apex 
of this triangle. The entire shaved leg, including 
the lower abdomen, is scrubbed with soap and 
water. The patient is draped, leaving the lower 
extremity exposed from the groin to the ankle. 

General anesthesia with sodium pentothal® 
induction is most commonly used. Spinal anes- 
thesia is used occasionally when indicated. 

For the two-team procedure (Fig. 1), we 
use the technic of high saphenous vein ligation 
and stripping described herein,* and employ 
the Myers [7] or the Linton modification of the 
Williams stripper [8]. 

Team Number 1 makes an incision in the 
groin, parallel to Poupart’s ligament, over the 
apex of the femoral triangle and down to the 
deep layer of the superficial fascia. This fascia 
is cut longitudinally and the greater saphenous 
vein is dissected free. Two clamps are placed 
upon it and the vein is divided. Dissection is 
continued downward to the medial femoral 
cutaneous vein which is usually found, and this 
vein is cut and ligated with No. oo chromic 


*This technic has been previously reported and 
illustrated [6]. 
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Two-team Technic in Surgical Treatment of Varicose Veins 


catgut, which is the suture material we are 
using at present. Cotton, however, is a good 
suture material to use in this operation and 
was used by the senior author for several years. 

The proximal end of the greater saphenous 
vein is followed to the saphenofemoral junction 
by careful dissection. All tributaries are indi- 
vidually clamped, cut and ligated. In our ex- 
perience we have noted that many variations 
exist in the venous pattern in the region of the 
fossa ovalis. The most commonly encountered 
veins are the superficial external pudendal, 
superficial epigastric, superficial iliac circum- 
flex and occasionally the lateral femoral 
cutaneous. 

The saphenous vein is now doubly ligated 
flush with the femoral vein, with No. o chromic 
catgut, the distal end being transfixed with a 
suture ligature. The excess vein is excised. The 
fossa ovalis is closed with a purse-string suture. 

The hemostat on the distal end of the vein 
is rotated 180 degrees and an incision is made 
into the lumen of the vein over the hemostat. 
The stripper is then placed down the lumen of 
the vein until obstruction is met. It may pro- 
ceed unhampered down the entire length of 
the vein to the medial aspect of the ankle. 
Rather than stripping the entire length of the 
vein and breaking the communicating branches, 
we prefer to make an incision above the knee 
over the stripper because not infrequently a 
large communicating vein can be found at this 
point, pick up the greater saphenous vein and 
dissect, sever and ligate any communicating 
veins, and doubly clamp and sever the greater 
saphenous vein. The proximal hemostat is re- 
leased and the olive tip of the stripper is 
allowed to extend through the lumen. The 
proximal segment of the vein is doubly ligated 
on the stripper with a long piece of catgut and 
then with about 18 inches of silk suture. The 
sutures are left long so the vein can be traced 
out to the lower incision in case it breaks while 
being stripped upward. In such a case the vein 
can be tied over the stripper at its proximal 
end and then stripped downward. The stripper 
is pulled upward while pressure is applied over 
the skin of the medial surface of the thigh. 
If a large communicating vein is found, resist- 
ance will be encountered and the communicat- 
ing vein is ligated through a sepirate skin 
incision if large, or pulled off if small. The vein, 
having been turned inside out, is removed 
with the stripper from the incision in the 
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groin. The stripper is then placed in the distal 
segment of vein and passed to below the knee. 

Team Number 2 has simultaneously made a 
longitudinal incision at a point equidistant 
from the medial malleolus, and the midline of 
the dorsum of the foot and the saphenous vein 
is isolated, clamped and cut. The distal end is 
then explored for the medial vein or other 
tributaries which are individually clamped, cut 
and ligated. The vein is incised and a stripper 
is placed in the proximal end and inserted 
upward in the saphenous vein to just below the 
knee, where an oblique incision is made and the 
vein is stripped upward from the ankle to below 
the knee. Usually about three or four deep per- 
forating veins are separately ligated through 
small incisions in the skin between the ankle 
and knee. 

The intervening segment of vein above and 
below the knee is then stripped out, either by 
Team Number 1 from above down, or by 
Team Number 2 from below up, thus com- 
pleting the stripping from the ankle to the 
groin. Many times the stripper will follow 
the course of the vein to above the knee or 
even to the groin. When this occurs, the proce- 
dure is simplified. 

Recently we have turned more attention to 
the surgical treatment of the lesser saphenous 
vein. (Fig. 2.) Varicose ulcers or stasis derma- 
titis on the lateral surface of the leg may 
require surgical attack. The technic in lesser 
saphenous vein ligation is to make an incision 
on the lateral surface, equidistant between 
the external malleolus and the Achilles tendon. 
The lesser saphenous vein is isolated, the distal 
end clamped, cut and ligated, and the proximal 
end incised as in the procedure for the greater 
saphenous vein. In ligating the lesser saphenous 
vein near the ankle, care must be taken not to 
injure the sural nerve which runs parallel and 
adjacent to the lesser saphenous vein at this 
site. A stripper is placed in the lumen and 
moved upward to near the saphenopopliteal 
junction in the lower popliteal space between 
the heads of the gastrocnemius muscle. A trans- 
verse incision is made here, and the lesser 
saphenous vein is picked up. The stripper is 
brought out through the open cut end, the 
proximal end is ligated and the distal segment 
is stripped from the ankle to below the knee. 
The wound is closed and pressure bandages are 
applied. 

Incisions are closed with No. 00 plain catgut 
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for the subcutaneous tissue. Interrupted black 
silk suture cut about 1 inch long to facilitate 
removal is used for the skin. An elastic adhesive 
bandage is applied from the foot to the groin 
after small sterile dressings have been placed 
over the incisions. 


superhcial epigastric vein 

fossa ovalis 

superficial iliac circumflex vein 

— superficial external pudendal vein 
great saphenous vein 

tributary of great saphenous vern 
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Fic. 2. Superficial venous system of the lower extremity. 


If a varicose ulcer is present, a zinc oxide— 
impregnated bandage is applied, a large piece 
of gauze is placed over it and this is reinforced 
by an elastic adhesive bandage. Presence of a 
varicose ulcer does not deter us from performing 
high saphenous vein ligation and stripping, if 
no cellulitis is present. The ulcer will often heal 
quickly after ligation and stripping of the vein 
because with venous return in this area im- 
proved, more oxygenated arterial blood is 
allowed to enter the ulcer area, facilitating 
healing of the ulcer. 

Patients are ambulant after anesthesia 
wears off and are usually discharged from the 
hospital on the second or third postoperative 
day, although some prefer to remain longer. 
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Stitches are removed on the seventh postopera- 
tive day if the incisions are well healed. If not, 
every other silk suture is removed and the 
wound is redressed. Prominent superficial 
veins, if present, are injected with a sclerosing 
solution at this time, and an elastic bandage is 
applied from the toes to the knee. After the 
wounds are healed and the superficial veins 
injected, the patient is discharged but is in- 
structed to return in six months for a check-up 
and injection of any residual, recurrent, or 
newly formed or developing superficial veins. 


ADVANTAGES OF TWO-TEAM TECHNIC 


The two-team procedure described, similar 
to the two-team technic sometimes used in 
combined abdominoperineal resections, has 
several advantages. First, as mentioned pre- 
viously, operations for varicosities of the lower 
extremity often consume as many as one to 
three hours. This,:of course, is dependent in 
great part upon the number of communicating 
and perforating veins present and the thorough- 
ness of operation. 

With two teams operating simultaneously 
and performing high saphenous vein ligation 
and stripping unilaterally rather than bi- 
laterally at one operation, the period of anes- 
thesia is understandably reduced. In many 
instances, this is invaluable from the patient’s 
standpoint. At the same time, we have found 
that with the operating time greatly shortened, 
the operators’ strength is conserved. 

Our results with this procedure have been 
gratifying, and postoperative complications, 
morbidity and mortality have been negligible. 


COMMENTS 


This discussion has concerned itself solely 
with surgical treatment of varicose veins of the 
lower extremity, and specifically with a two- 
team procedure of operation. Obliteration of 
varicose veins by injection therapy, the merits 
and disadvantages of various sclerosing agents, 
and the indications and contraindications to 
the stripping operation which have been well 
covered in the literature have not been included. 

In our experience, injection treatment of vari- 
cose veins has not been satisfactory because of 
the high incidence of recurrences and the poor 
results caused by recanalization of the throm- 
bosed vein. At present very few of our patients 
are treated by injection alone. An occasional 
patient in whom the veins do not appear large 
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enough to warrant ligation and stripping is 
treated by injection. 

It is our practice to ligate the saphenous vein 
at the saphenofemoral junction (fossa ovalis) 
even when tests fail to show incompetence of 
the saphenofemoral valve but simply reveal 
incompetence of the deep communicators in 
order to rule out the possibility of the sapheno- 
femoral valve breaking down later and causing 
dilation of the remaining distal vein. 

It may be well to point out that very often 
we make the original incision at the ankle and 
pass the stripper from the ankle to the groin. 
This seems to be a good procedure when the 
patient has had previous ligation in the groin, 
and it facilitates finding the saphenous vein in 
that location. Often the saphenous vein proper 
had never been ligated at a previous operation, 
but instead large branches which had been 
mistaken for the greater saphenous vein. With 
the present procedure of extensive stripping 
and dissection at the fossa ovalis, enhanced by 
two teams working simultaneously, this is not 
likely to occur. 


SUMMARY AND CONCLUSIONS 


A two-team technic of high saphenous vein 
ligation unilaterally plus stripping of the vein 
from the fossa ovalis to the ankle, with ligation 
of the communicating veins by multiple inci- 
sions, is described. 

The chief merits and advantages of the two- 
team procedure are a shortened period of 


anesthesia for the patient and conservation of 
the operators’ strength. 

We have emphasized our opinion that surgi- 
cal removal of varicose veins is detailed and 
meticulous. For this reason, we believe that 
radical stripping and dissection of varicose 
veins from the fossa ovalis to the ankle, with 
ligation of all communicating veins by multiple 
incisions, has, in our experience, been the most 
satisfactory procedure to date. This operation, 
performed by two teams operating simul- 
taneously, should prove a valuable addition 
to the armamentarium of those interested in 
the field of surgery for varicose veins. 
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anesthesiologists and surgeons there 
is unanimity of opinion regarding the dis- 
advantages and stress which several awkward 
surgical positions, such as Trendelenburg, 
lithotomy, face-down and even supine, impose 
upon the cardiorespiratory systems of anes- 
thetized patients. 

An example of the imposition of a major 
strain on these systems could be observed dur- 
ing a Miles abdominoperineal resection, peri- 
neal prostatectomy and vaginal hysterectomy. 
During these operations the patient usually 
appears to be in good condition, but an abrupt 
change frequently occurs when the legs are 
removed from the stirrups and placed flat on 
the operating table while at the same time the 
table is changed from the Trendelenburg to 
the horizontal position. It is not unusual to 
observe a sudden or a gradual fall in blood 
pressure, sudoresis and shock. 

Another example of unusual stress is that 
observed when the patient has been in the 
Trendelenburg position for gynecologic or pel- 
vic surgery for a long period. Hypotension 
bordering on shock is frequently seen at the 
termination of this type of surgery, and it 
usually occurs shortly after the table is leveled 
to the horizontal position, when the patient is 
moved onto the litter or shortly after the pa- 
tient arrives in the bedroom or recovery room. 
In both examples this complication does not 
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usually occur until after the anesthesia mask 
has been removed. 

This syndrome, furthermore, is not limited 
only to closed system ether or cyclopropane 
anesthesia even though, according to Dripps 
[r], it may occur more frequently with closed 
anesthesia methods, especially when respiration 
is not adequately assisted. It may and does 
occur as a concomitant of any type of general 
anesthesia during which the Trendelenburg 
position has been steep and prolonged or the 
legs have been suspended in stirrups for pro- 
longed periods of time. 

Why does hypotension or shock occur when 
patients are placed in a horizontal position after 
the stress of prolonged Trendelenburg or 
lithotomy position, and after removal of the 
anesthetic mask, and how can this syndrome 
be prevented? The answer to this question in- 
volves a complex multitude of factors which 
can be referred to as a generalized interference 
with the normal dynamics of circulation and 
respiration. Some of the following factors are 
probably involved in this phenomenon: 

1. Relaxation of the blood pressure—regu- 
lating mechanisms due to the fact that gravity 
helps maintain blood pressure while the patient 
is in the Trendelenburg position. Theoretically 
the pressor regulators may, therefore, be some- 
what inactive during the Trendelenburg epi- 
sode since their efforts are temporarily not 
being fully employed. As a consequence, there 
may be a delay in their compensatory response 
when called upon to re-establish the main- 
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tenance of normal blood pressure, especially if 
oxygen tension is suddenly decreased to normal 
atmospheric oxygen simultaneously with level- 
ing the table to the horizontal position. This 
occurs at the termination of anesthesia and 
surgery, when performed with the patient in 
the Trendelenburg position. 

The term blood pressure-regulating mecha- 
nisms refer to the pressor and depressor effects 
evoked by decreased and increased arterial 
pressures in the arch of the aorta and carotid 
sinuses. There is good evidence [2] that when a 
relaxed human being is changed from a hori- 
zontal to a head-up, feet-down (reverse Trendel- 
enburg*) position, there is a momentary fall in 
arterial pressure due to the effect of gravity on 
the venous return with its consequent effect on 
cardiac output. Compensation is effected in the 
normal person by the effect (reflex vasocon- 
striction) of lowered pressures in the aorta and 
carotid sinuses. The dependence of the com- 
pensation on this reflex effect has been shown in 
experiments in dogs [3]. It is possible that when 
patients are restored to the horizontal position 
there may be some effect of gravity directly on 
pressure within the large arteries, but the effect 
is probably greater upon venous pressures and 
flows. In the Trendelenburg position venous 
return to the right heart should be relatively 
_ enhanced. On return to the horizontal position 
it would be relatively decreased, and this 
might lower arterial pressure because of the 
consequent decrease in cardiac output. If there 
had been much loss of blood, this effect would 
be relatively greater. 

On the other hand, if excessive trauma or 
blood loss occurs in a patient in reverse Trendel- 
enburg or head-up position, hypotension or a 
tendency toward shock usually becomes ap- 
parent very quickly on the operating table and 
soon enough to initiate effectively prophylaxis 
such as blood, glucose and a repositioning of 
the table to the level or even slight Trendelen- 
burg position until the hypotension is corrected. 
Hypotension caused by hemorrhage or exces- 
sive trauma is difficult to mask or hide while the 
patient is in the reverse Trendelenburg position 
since the force of gravity is not available to aid 


* The term reverse Trendelenburg position is synony- 
mous with Fowler’s position, head-up position and feet- 
down position. All of these terms may be used inter- 
changeably in this paper. Synonymous also are the 
terms supine position, horizontal position and dorsal 
recumbent position. 
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the body in maintaining a higher pressure. The 
patient who maintains a normal pressure during 
surgery in the head-up position does so because 
of the integrity of his system, and one can pre- 
dict with amazing accuracy that so long as 
blood pressure remains normal in this position 
it will not fall to shock levels in the immediate 
postoperative period, regardless of how roughly 
the patient may inadvertently be moved in 
transit from the operating room to his bedroom. 

2. Trendelenburg position interferes with 
respiratory amplitude since the abdominal con- 
tents tend to slide upward toward the dia- 
phragm and exert the pressure of their weight 
against it. Abdominal viscera are further im- 
pacted against the diaphragm by packs and 
towels which further compounds this already 
strained position. Decreased respiratory ampli- 
tude interferes eventually with cardiac output, 
elimination of carbon dioxide and a normal 
oxygen tension. 

Many investigators have compared the 
effects of various positions on pulmonary func- 
tion, and the general opinion is that Trendelen- 
burg position is deleterious, unphysiologic and 
harmful, and that the supine or horizontal 
on-the-back position is not as advantageous to 
the patient as is the head-up, feet-down posi- 
tion so far as pulmonary function is concerned. 

Christie and Beams [4] reported a decrease 
in vital capacity when the patient was changed 
from the sitting to the supine or horizontal 
position. Wilson [5] noted that there is a de- 
crease in reserve air when a patient is changed 
from the erect to the horizontal or recumbent 
position. Livingstone [6] proved by roentgeno- 
graphic studies that in normal subjects the 
capacity of the chest is least when the subject 
is supine or horizontal and greatest when he is 
erect. Hurtado and Fray [7] showed by roent- 
genograms that the level of the diaphragm is 
higher and the lung field area smaller when a 
patient lies flat on his back than when he is in 
the sitting or reverse Trendelenburg position. 
McMichael and McGibbon [8] pointed out that 
the increased amount of blood in the thorax in 
the recumbent position is a factor in decreasing 
lung volume. Altschule and Zamcheck [9] found 
that the functional residual air, reserve air and 
vital capacity were lowest in Trendelenburg 
position. Case and Stiles [10] found the Trendel- 
enburg position unfavorable so far as vital 
capacity was concerned. Slocum et al. [71] 
opined that any factors which cause elevation 


Aes 
‘ 
x 
; 
ae 
je 
es 
AY 
« 
4 
ie. 
<< 
Z 
7 


Shane and Ashman 


of the diaphragm and increased abdominal 
pressure predispose to the development of 
atelectasis during or following surgery. Drinker 
et al. [12] reported that abnormal amounts of 
blood in the pulmonary circuit, as occurs with 
Trendelenburg position, interferes with en- 
trance of air into the lungs. Sokalchuk et al. [13] 
proved that the highest vital capacity was ob- 
tained with the patient in the sitting position, 
and that the reverse Trendelenburg position 
was favorable from the standpoint of pulmo- 
nary function. 

Mayerson [3] proved in experiments on dogs 
that the tilting of anesthetized dogs from the 
horizontal to the upright, feet-down position is 
accompanied usually by a sharp drop in intra- 
femoral and intracarotid blood pressure fol- 
lowed within 10 seconds by a compensatory 
rise of varying degree. While there is seldom 
complete compensation for the effects of grav- 
ity (due to the feet-down position) in dogs, 
there is usually an amount adequate to prevent 
serious cardiovascular embarrassment even 
when the animal is maintained in the feet-down 
position for several hours. Mayerson further 
reported that repeated tilting does not seem to 
fatigue the compensating mechanisms except 
in those instances when the anesthesia is very 
deep or the condition of the animal is very poor 
as judged by a low initial pressure and poor 
compensation on the first tilt. He showed ex- 
perimentally that denervation of the carotid 
sinuses or cutting the vagi, thus eliminating 
the two aortic nerves, uniformly diminishes 
the animal’s ability to compensate for gravity. 
The secondary rise in pressure in the feet-down 
period, as well as the rise after the return to 
the horizontal position, are smaller. In some 
cases compensation fails in the feet-down 
position. Elimination of both pressor receptor 
mechanisms usually results in complete ab- 
sence of compensation and in many cases a 
drop in pressure to shock levels from which 
recovery is slight. 

According to Simister and Conklin [14], this 
is not true in the rabbit. The rabbit can com- 
pensate even when the vagi, aortic, splanchnic 
and carotid sinus nerves were cut. Cutting 
these nerves in the human being has, according 
to our investigation, never been tested. 

Gordh [20], in 1945, demonstrated that deep 
ether or deep intravenous anesthesia, utilizing 
evipal,® pentothal® or narcotol, was always ac- 
companied by a considerable fall in blood pres- 


sure. Under deep ether, evipal or pentothal, a 
rapid fall in blood pressure always occurred in 
patients in the head-up position; when they 
were placed in the head-down position, blood 
pressure immediately rose above the hori- 
zontal level. When the animal was lightly 
anesthetized in the first or second stage of 
anesthesia, or plane 1 of the third stage, a 
compensatory rise occurred in the head-up 
posture,’ indicating postural compensatory 
activity. In deep ether anesthesia this com- 
pensatory rise never occurred, the pressure 
remaining on a plateau level. Under deep 
barbiturate anesthesia (stage 3, plane 4 or 
stage 4), respiratory arrest occurred in the 
head-up posture and an anoxic rise of the blood 
pressure was always seen, indicating a less 
depressed vasomotor center than during ether 
anesthesia. 

Gordh [20] proved experimentally in both 
animals and man that whenever blood pressure 
falls to, shock levels (60 to 70 mm. Hg), and 
even edrlier, the patient should be placed in a 
slight head-down position with the legs straight- 
ened or elevated. This measure combined with 
excess of oxygen in the inspired air, besides 
intravenous fluid and blood transfusion, seems 
to be the most efficient treatment for impending 
shock from surgery and anesthesia. He further 
proved that under deep ether or deep “‘bar- 
biturate-only”’ anesthesia the reverse Trende- 
lenburg position is potentially dangerous due 
to a toxic depression of the vasomotor centers. 

3. The depressant effect of ether or cyclo- 
propane in a closed system and/or the excessive 
use of muscle relaxants or “barbiturate-only” 
anesthesia tends to augment further this 
depressed pattern of respiratory-circulatory 
dynamics. 

4. The retention of carbon dioxide and its 
subsequent respiratory acidosis, altered pH and 
induced hypertension due directly to this posi- 
tion, plus the anesthesia drugs themselves, are 
obviously not functioning in the interests of 
homeostasis. 

5. At the conclusion of surgery the following 
events occur: anesthesia ceases; the artificially 
high oxygen tension which accompanies most 
general anesthesias no longer exists; carbon 
dioxide which could not help but accumulate 
to some degree is suddenly no longer present. 
Since carbon dioxide exerts a constricting effect 
on blood vessels, its sudden elimination, with 
removal of the anesthesia mask, permits blood 
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vessels to dilate and lose their artificial con- 
striction, with a consequent fall in blood pres- 
sure. (Although carbon dioxide may cause 
dilatation of the arterioles by local action, it 
also causes arteriolar constriction by its action 
on the chemoreceptors—a reflex—or by its 
central action.) Trendelenburg position ceases 
and the factor of gravity is abolished; the 
trauma of surgery is, of course, present plus 
the postoperative muscle weakness engendered 
by ether, pentothal overdosage or excessive use 
of muscle relaxants. 

Adding up all of these factors, plus many 
more of which we are not yet aware (the rabbit’s 
compensatory mechanism is still a mystery), 
one can begin to comprehend the phenomena 
involved in the immediate fall in blood pressure 
which frequently occurs after removal of the 
anesthesia mask and following prolonged sur- 
gery with the patient in the Trendelenburg 
and/or lithotomy-Trendelenburg position. 


PROPHYLAXIS 


For several years we have been observing the 
effects of performing surgery under a specific 
type of light general anesthesia which does not 
utilize ether, and with the patient in the 
reverse Trendelenburg position, his feet firmly 
implanted against a padded footrest. This 
position may vary from 10 to 30 degrees. We 
have attempted to employ as steep a position 
as is compatible with the individual surgeon’s 
temperament, but not exceeding 40 degrees. 
The maximum of 40 degrees was based on the 
work of Hamilton [15] in 1932. He reported 
that as conscious male subjects reached an 
angle of 50 degrees in the reverse Trendelen- 
burg position, while being supported on a 
tilting table, circulatory embarrassment com- 
monly became evident and pulmonary minute 
volume increased. Hellebrandt and Brogdon 
[76], in 1938, found the same angle, 50 degrees 
from the horizontal plane, to be the critical 
position at which circulatory embarrassment 
became evident in young women. 

We have observed the following: (1) The 
use of the reverse Trendelenburg position dur- 
ing light, etherless, general anesthesia and 
surgery affords high assurance against post- 
operative hypotension and shock. (2) If blood 
pressure is maintained during the operation in 
this position, it will assure against the portent 
of severe hypotension and shock postopera- 
tively when the patient is in the horizontal 
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position in bed. (3) Patients undergoing opera- 
tion in this position may be moved from the 
table to the litter without fear of a serious fall 
in blood pressure. (4) If blood pressure begins 
to fall during the operation while the patient 
is in the reverse Trendelenburg position, it 
indicates the need for supportive measures such 
as glucose, blood or expanders. If the systolic 
pressure falls below go, we place the table in the 
horizontal or in the Trendelenburg position 
until the factors responsible for hypotension are 
corrected. (5) The need for increased circulatory 
volume may often be masked while the patient 
is in the Trendelenburg position. 

There are several variations on this theme 
which are as follows: 

1. In instances when surgery would nor- 
mally be performed with the table horizontal, 
such as appendectomy, gastric resection, chole- 
cystectomy, radical breast, thoracic and car- 
diac surgery, head and neck surgery including 
brain surgery, disk operations, orthopedic 
surgery, and surgery of the extremities, we 
have placed the table in reverse Trendelenburg 
position, and maintained it in this position 
from the beginning to the very end of the 
operation. 

2. For gynecologic or pelvic surgery via the 
abdominal route, the Trendelenburg position 
facilitates the surgeon’s art. We permit the use 
of this position only until the peritoneum is 
closed. The moment the peritoneum is closed, 
the operating team steps away from the table, 
the overhead surgical spot lights are read- 
justed, and the table is swung into a steep 
reverse Trendelenburg position and main- 
tained thusly until the last skin suture is placed. 
Closure may require from ten to thirty min- 
utes. This affords the patient time to adjust to 
this new position while still under the influence 
of anesthesia. When the anesthesia mask is 
removed at the termination of surgery, the 
table is leveled to the horizontal position so 
that if emergent vomiting occurs it can be 
managed minus the portent of aspiration. 

3. For surgery involving the perineal ap- 
proach (i.e., perineal prostatectomy, vaginal 
hysterectomy, etc.), the use of stirrups and the 
lithotomy position, when we are unable to 
employ the reverse Trendelenburg position 
(since the termination of surgery is usually 
simultaneous with the termination of anes- 
thesia), we do two things: (a) Prior to removing 
the anesthesia mask and before taking the 
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patient’s legs from the stirrups, we place the 
table in steep, reverse Trendelenburg position. 
(b) We then wrap each leg from ankle to in- 
guinal region with an ace elastic bandage. The 
legs are placed flat on the table. It requires 
about five minutes to wrap the legs, and anes- 
thesia is continued meanwhile until the com- 
pletion of the wrapping. At this point the mask 
is removed and the table is leveled to the hori- 
zontal position simultaneously. Anesthesia is 
purposely continued to the last moment of 
wrapping the legs so that the patient will have 
as much time as possible to adjust to the steep 
reverse Trendelenburg position while still 
under the influence of the anesthetic gases. 
After the elastic bandages are applied, the 
mask is removed and the table leveled to the 
horizontal position. Our rationale for elastic 
bandages is that they tend to increase the rela- 
tive blood volume by compressing the vascular 
bed, and at the same time augment venous 
return from the lower extremities. This, in 
effect, may be considered as an autotransfusion. 

Fairley [21] attributes the hypotension and 
bradycardia seen after major vaginal surgery 
to what he terms a “pelvicardiac reflex.’’ He 
attributes this reflex to impulses arising from 
the pelvic nerve endings on the afferent side 
and producing an increase in vagal tone on the 
efferent side. He treats hypotension by the in- 
travenous administration of an anticholinergic 
drug such as atropine. 


METHOD OF 4.NESTHESIA USED IN THIS STUDY 


Anesthesia for this study of 2,500 cases con- 
sisted of a method which utilizes no ether 
whatsoever. Although described in full detail 
elsewhere [17-19], briefly, it consists of a mix- 
ture of 11.7 per cent cyclopropane, 29.4 per 
cent nitrous oxide and 58.9 per cent oxygen, 
administered via a semi-closed absorption 
system. To obtain these percentages the flow- 
meters are set at 400 cc of cyclopropane per 
minute, 1,000 cc. of nitrous oxide per minute 
and 2,000 cc. of oxygen per minute. Exhalations 
are partially exhausted into the operating room 
via an exhalation valve. For children and in- 
fants, these flows are doubled. This mixture of 
gases will not produce surgical anesthesia. 
However, if a small dose of some ultra short- 
acting barbiturate such as pentothal, evipal or 
neraval® (average dose is 8 cc. of a 5 per cent 
solution in an adult, less in children) is injected 
intravenously, this mixture of gases will main- 
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tain plane 1 surgical anesthesia for an in- 
definite number of hours without the need for 
additional, or intermittent doses, of the bar- 
biturate. Since plane 1 will not produce ade- 
quate abdominal relaxation, muscle relaxants 
are utilized when indicated. The advantages in 
this method of anesthesia are: non-fluctuating, 
light, persistent, plane 1 anesthesia without the 
portent of overdosage; rapid postoperative re- 
covery, usually within eight to ten minutes 
regardless of the duration of surgery; and less 
postoperative nausea and vomiting in compari- 
son with other methods of general anesthesia. 

This method of anesthesia has been employed 
for all types of surgery, and one study reported 
25,000 human administrations without a 
fatality [ro]. 


SUMMARY 


The reverse Trendelenburg position is ad- 
vocated as the optimum position for surgery 
while patients are under light, etherless, gen- 
eral anesthesia. The use of this position affords 
a high degree of protection against postopera- 
tive hypotension and shock. The pharmaco- 
physiologic reasons for the use of this position 
are discussed, as well as the method of anes- 
thesia employed. 
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Clinical Observations with a New 
Non-barbiturate-—Hypnotic Agent 
(Glutethimide) in Preoperative Sedation 
and in Certain Selected Patients 


JosepH Hopce, m.p., BENJAMIN F. HASKELL, M.D. AND HAROLD Rovner, M.D., 
Philadelphia, Pennsylvania 


From Surgical “A” Division, Department of Surgery, 
Jefferson Medical College Hospital, Philadelphia, 
Pennsylvania. 


gues the publications by Emil Fischer and 
Von Mehring concerning the pharmacologic 
somnifacient action of diethyl barbituric acid 
(veronal®) fifty years ago, numerous barbituric 
agents have been utilized to induce sleep and to 
prepare patients for surgery. Many attempts 
have been made to find a non-habit-forming 
sedative-hypnotic with sufficient effectiveness 
and no undesirable side effects. 

It is extremely desirable to have available as 
a therapeutic adjunct a hypnotic-sedative that 
can be administered to certain selected pa- 
tients, i.e., patients who are sensitive to 
barbituratés, elderly patients who cannot 
tolerate the undesirable effects of barbituric 
acid compounds, chronically ill persons, pa- 
tients with a low vital capacity and poor 
respiratory reserve, and those with hepatic 
disease (cirrhosis, metastatic carcinoma) who 
have impaired liver function and are unable 
to metabolize barbiturates. 

A new non-barbiturate, mild-acting, seda- 
tive-hypnotic, doriden,®* considered to be less 
habit-forming, non-toxic and free from un- 
desirable side reactions, has been reported [1-4]. 
Pharmacologic studies have been published [5] 
showing that this drug, a glutaric acid imide, is 
an effective somnifacient and anticonvulsive 
[6,7] free of untoward hemopoietic alterations. 
Although the metabolism of doriden by the 


* The doriden used in this study was provided by 
the Research Department of Ciba Pharmaceutical 
Products Inc., Summit, New Jersey. 
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liver has not yet been determined, reports 
[1,2] have thus far revealed no hepatorenal 
dysfunction. 

Chemically, doriden is an alpha-ethyl-alpha- 
phenyl-glutarimide and differs from paralde- 
hyde, chloral hydrate and the bromides. 

It was believed that a drug with the poten- 
tials attributed to doriden would be valuable in 
preoperative sedation and in certain specific 
cases. Thus a clinical study of the effect of this 
agent on seventy-five patients was undertaken. 
The purpose of this paper is to evaluate the 
physiologic effects of this drug and to determine 
its efficacy and practicability as applied in 
specific clinical cases. 


ANALYSIS OF CASES 


Seventy-five patients taken primarily from 
the proctologic division of the Surgical “A” 
Service of the Jefferson Medical College Hos- 
pital were utilized in this study. 

The majority of the patients receiving dori- 
den were prepared for proctologic surgical 
procedures, and several for sigmoidoscopy; 
others were convalescing from colonic surgery. 
Complete clinical histories and physical exami- 
nations with pertinent blood studies and 
urinalysis were performed in the group studies. 

Doriden was administered as a sleep-inducing 
agent on the night prior to surgery and was 
given two hours before the surgical procedure 
in the majority of cases reviewed clinically. 

The clinical features, type of anesthesia and 
preoperative medication were considered in 
each case. The dosage of the drug, route of 
administration, induction time, duration of 
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Non-barbiturate-Hypnotic Agent for Preoperative Sedation 


sleep, and cardiovascular, cardiorespiratory 
and other systemic manifestations produced by 
this sedative-hypnotic were incorporated into 
this survey. 

Clinical Features. Of the total group stud- 
ied, forty were females (53 per cent) and thirty- 


two patients; resection of sigmoid and descend- 
ing colon for recurrent carcinoma of colon, one 
patient; postoperative portacaval shunt for 
portal cirrhosis and varices, one patient. 

The type of anesthesia most frequently ad- 
ministered was straight single-dose spinal, 


TABLE I TABLE III 
AGE GROUP OF PATIENTS TYPES OF ANESTHETICS ADMINISTERED 
Age (yr.) No. of Patients Type of Anesthetic ‘No. of Patients 

20-30 2 Continuous spinal................ I 
40-50 20 I 
50-60 26 10 
60-70 16 II 
70-80 3 


TABLE II 
SURGICAL PROCEDURES PERFORMED 


Procedure No. of Patients 
Hemorrhoidectomy.............-. 39 
14 
Removal of polyps................ 6 


Incision and drainage............. 
Anal plastic procedure for stricture 
Removal of fissures............... 
Pilonidal cystectomy.............. 
Plastic revision of gracilis sling... .. 
Alcohol injection, pruritus ani... .. 


five were males (47 per cent). The age range 
varied from eighteen to seventy-six years, with 
an average of fifty-one years. (Table 1.) 

The majority were in the age group of forty 
to sixty years, comprising 61.3 per cent of the 
total series. 

Of the seventy-five patients studied, sev- 
enty-one were white (94.6 per cent) and four 
were Negroes (5.4 per cent). 

Eighty-one surgical procedures were per- 
formed; hemorrhoidectomy was the operation 
most frequently performed. (Table 11.) 

Doriden was administered as a sedative on 
the night before surgery in the following in- 
stances: postoperative Miles’ resection for car- 
cinoma of the rectum, three patients; abdomi- 
nal exploration for associated colonic lesions, 


* Consisted of gas, oxygen and ether. 
Tt Morphine or demerol with or without atropine. 


75 mg. of I per cent procaine hydrochloride; 
this was used in forty-seven patients of the 
total series. (Table 111.) Continuous spinal, 
general and pentothal anesthesia accounted 
for the other types. Ten patients received only 
analgesics, i.e., morphine or demerol with or 
without atropine sulfate for those procedures 
requiring no anesthetic. Eleven patients of the 
total group studied received no anesthetics 
or analgesics. 

Doriden was administered orally. The aver- 
age dose was I gm., varying from a minimum 
of 0.25 gm. to a maximum of 1.5 gm. The time 
before sleep was produced ranged from fifteen 
minutes to 210 minutes, and averaged fifty- 
nine minutes. The duration of sleep produced 
by this hypnotic was found to vary from three 
hours to twelve hours, the average being 
approximately six hours. 

Physiologic Effects. The effects of doriden 
on cardiovascular and cardiorespiratory func- 
tion were observed in seventy-five cases. 
Respiratory function was not significantly 
altered, but a decrease in the pulse rate and 
blood pressure was noted. The decrease in 
systolic and diastolic blood pressure ranged 
from 2 to 40 mm. Hg, and the average decrease 
was 18 mm. Hg as observed in 46.6 per cent 
of the cases studied. 

In thirty-six patients there was a reduction 
in pulse rate by approximately ten beats per 
minute. This observation in cardiovascular 
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alteration is at variance with reports published 
by other investigators [7,2]. 

In seven patients the systolic blood pressure 
was elevated 10 mm. Hg or more, and the pulse 
rate was increased by ten beats per minute. 
Preoperative apprehension, preparation for 
surgery with enemas and other factors may 
account for these cardiovascular changes. 

Side Effects. Dizziness in six patients (8 per 
cent) and nausea in four (5 per cent) were the 
predominant subjective complaints presented 
by the patients in this group. Other effects pro- 
duced by doriden were as follows: complete 
sensorium oblivion, two patients (2.6 per cent) ; 


confusion and agitation, two patients (2.6 per . 


cent); and headache, one patient (1.3 per cent). 
The blood pressure dropped to shock level 
during the operative procedure in three patients 
of the total group observed (4 per cent). How- 
ever, the concomitant premedication with 
morphine and straight spinal anesthesia may 
have influenced this blood pressure alteration. 


SUMMARY 


1. Clinical observations with a new non- 
barbiturate, sedative-hypnotic agent for pre- 
operative sedation in a study of seventy-five 
cases have been presented. 

2. A critical determination of the efficacy 
and practical use of this drug was conducted 
by administering doriden for preoperative 
sedation on the night prior to surgery and two 
hours before surgery. 

3. In the majority of patients, a dosage of 
1,000 mg. taken orally induced effective hypno- 
sis in approximately one hour, and the duration 
of sleep averaged six hours. 

4. The respiratory rate was not affected, but 
the pulse rate and blood pressure were sig- 
nificantly diminished. 

5. Few significant untoward side effects were 
noted during surgery except for the lowering 
of blood pressure in three patients. Dizziness 
and nausea were the two most common sub- 
jective complaints elicited, but in the majority 
of cases the patients’ sensorium was clear and 


there was cooperation with a good sense of well- 
being and no hangover. 


CONCLUSIONS 


1. Doriden, a non-barbiturate hypnotic- 
sedative has been given a clinical trial. The 
drug was found to be relatively non-toxic and 
produced few undesirable side effects. It is an 
effective somnifacient with a therapeutic effect 
midway between seconal® and nembutal.® 

2. It is considered to be a beneficial thera- 
peutic adjunct in the preoperative sedation of 
patients undergoing proctologic or general 
surgery. 

3. We believe this new hypnotic-sedative 
deserves further clinical study because of the 
potential advantages of its use in patients 
addicted to or sensitive to barbiturates, in the 
elderly and chronically ill, in those with low 
vital capacity and poor respiratory reserve, 
and in those with hepatic disease who are 
unable to metabolize barbiturates. 


Acknowledgment: The authors would like to 
thank Mr. James G. Smith for his assistance 
in this study. 
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A New Local Anesthetic 


Joun H. MircueE m.p., Jacksonville, Florida, NoRMAN A. HuLME, PH.D., Albany, New York, AND 
Joun M. CurIsTENSEN, M.D., New York, New York 


pier ete which is perhaps the most widely 
employed of all local anesthetics, has been 
in use for over fifty years. Like ethyl ether in 
the field of general anesthesia, procaine as a 
local anesthetic not only has maintained its 
leadership in the field but also, despite the in- 
troduction of large numbers of competitive 
compounds, still remains the standard against 
which all other local anesthetics are measured. 
However, notwithstanding its many good 
points and its wide use, procaine has certain 
limiting characteristics which impose restric- 
tions upon its broader employment and utility. 
For instance, the anesthesia produced is slow 
in taking effect and is relatively short in dura- 
tion, particularly so without added vasocon- 
strictors. Being a relatively weak anesthetic, 
often large volumes of solution are required 
for nerve block injection. It is practically inac- 
tive as a topical anesthetic and its use is con- 
‘traindicated during or prior to sulfonamide 
therapy. 

it is these limitations which other newer 
local anesthetics seek to overcome in attempt- 
ing to achieve improved anesthetic activity. 
Many of the individual drawbacks associated 
with procaine have been adequately overcome 
by one or another of the newer local anes- 
thetics. However, in the opinion of the authors, 
blockain,®* brand of propoxycaine hydro- 
chloride, a local anesthetic recently introduced 
for infiltration and nerve block anesthesia, 
comes closer to obviating all the limitations 
of procaine than any other local anesthetic, 
and stands out as providing the medical profes- 
sion with an almost ideal local anesthetic for 
general use. 

Some groups of cases in which this new local 
anesthetic has been used are herein presented, 


* Registered trademark of George A. Breon & Co., 
New York, N. Y. 


together with a review of some of the pharma- 
cologic data in support of the clinical findings. 

Chemically, propoxycaine hydrochloride is 
diethylaminoethy]-2-propoxy - 4-aminobenzo- 
ate. It is one of a series of thirty-eight com- 
pounds studied by Luduena and Hoppe [1] 
for their local anesthetic activity, acute toxicity 
and local tissue irritant properties. Propoxy- 
caine HCI was the most promising of a sub- 
series of 2-alkoxy procaine derivatives. This 
particular series, with increase in length of 
side chain, revealed a progressive increase in 
anesthetic activity, but not in tissue irritancy. 

Luduena [2] has carried out a comparative 
pharmacologic study of propoxycaine HCI and 
procaine, and has found that only one-tenth 
the concentration of propoxycaine HCl is 
needed to produce the same degree of nerve 
block when assayed by the guinea pig sciatic 
nerve test. In terms of potency, propoxycaine 
HCI therefore has ten times the activity of 
procaine; yet local irritation, a property com- 
mon to all local anesthetics, has been demon- 
strated by the trypan blue method to be only 
1.9 times that of procaine. This gives an activ- 
ity:irritation ratio of approximately 4:1 in 
favor of propoxycaine HCI. Clinically this 
means that propoxycaine HCI would be better 
tolerated at the site of injection than procaine 
when used in concentrations which produce 
the same anesthetic effect. To put it somewhat 
differently, a solution of propoxycaine HCl 
would have approximately five times the anes- 
thetic strength of a solution of procaine pro- 
ducing the same degree of irritation. It has 
also been shown by Luduena that propoxy- 
caine HCI is relatively much less irritating 
than procaine when injected intraspinally in 
rabbits. No permanent paralysis has been seen 
at any dose following the injection of propoxy- 
caine HCI, even with doses which paralyzed 
respiration, whereas permanent motor paralysis 
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can be produced by procaine injected intra- 
spinally at less than lethal doses. 

As mentioned heretofore, nerve block anes- 
thesia assayed by the guinea pig sciatic nerve 
method indicates that propoxycaine HCI is 
approximately ten times as potent as procaine. 
The intradermal wheal method in guinea pigs 
also indicates a potency ratio of the same order. 
Acute intravenous toxicity tests in mice indi- 
cate a ratio of approximately 8:1, that is, 
propoxycaine HCI may have a slight advantage 
Over procaine in terms of activity: toxicity 
ratios. The fact that only this slight difference 
can be demonstrated seems to agree with the 
-correlation studies of Luduena, Hoppe and 
Borland [3], in which it was shown by a study 
of sixty-one compounds that a highly sig- 
nificant positive correlation existed between 
local anesthetic action as determined by the 
intracutaneous wheal method and the intra- 
venous toxicity in mice. A similar positive 
correlation was found when the activity of 
twenty-five compounds determined by intra- 
spinal injection in rabbits was compared with 
their intravenous toxicity. For practical con- 
siderations the greater degree of activity 
demonstrated by propoxycaine HCI means 
that operative procedures previously ruled out 
by the large volumes of procaine solution 
required or the inadequacy of the anesthesia 
produced by procaine are now not only fea- 
sible but also quite practical. 

The duration of anesthesia is often of critical 
importance in determining the particular com- 
pound to be used. Propoxycaine HCl, when 
assayed on the cat’s sciatic nerve in vivo and 
compared with equianesthetic doses of pro- 
caine, had a duration recovery time of 50 to 
100 per cent longer. This marked increase in 
length of action may be due in part to the 
vasoconstriction which has been observed 
when propoxycaine HCI is injected into the 
femoral artery of the barbitalized dog. Pro- 
caine under identical conditions acts as a 
vasodilator. 

As a topical anesthetic it has been demon- 
strated that propoxycaine HCI is far superior 
to procaine. When assayed by the corneal 
anesthesia method in rabbits, propoxycaine 
HCI was found to be approximately thirty 
times as potent as procaine and approximately 
twice as potent as cocaine. 

One of the drawbacks to the use of procaine 
has been its ability to antagonize the action of 


112 


the sulfonamides. This is usually a minor con- 
sideration, yet it is quite important when a 
local anesthetic is to be injected in an infected 
or abscessed area under treatment with sulfon- 
amide. Procaine when hydrolyzed by tissue 
pseudocholinesterase liberates p-aminobenzoic 
acid, a direct sulfonamide antagonist. Propoxy- 
caine HCl, on the other hand, does not form 
p-aminobenzoic acid on enzymatic hydrolysis 
and hence cannot be expected to inhibit sulfon- 
amide activity. Actually, propoxycaine HCl 
itself possesses a significant bactericidal activ- 
ity of its own against Staphylococcus aureus 
and Pseudomonas aeruginosa, as has been 
demonstrated by Klimek [4]. 


MATERIALS AND PROCEDURE 


Over a period of nine months propoxycaine 
HC] was used as the local anesthetic in seventy- 
one surgical procedures. The patients were 
from a large industrial practice, and conse- 
quently most of the procedures involved the 
repair of crushing injuries, lacerations and 
amputations. 

The patients ranged in age from nineteen to 
sixty-five years, with the average age of 35.5. 
Because of the type of practice involved, all 
but one of the patients were male. A 0.5 per 
cent solution of propoxycaine HCl was em- 
ployed in these cases, and the volume used per 
patient varied from 1 to 17 cc., with an average 
of 3.3 cc. Thirty-six lacerations were repaired 
under infiltration anesthesia and three under 
digital block anesthesia. All these lacerations 
were small, being 3 inches or less in length, 
with the exception of four cases, in which the 
length was 4, 5, 8 and g inches, respectively 
The amount of propoxycaine HCI infiltrated 
in each case varied from 0.75 to 8.0 cc., with an 
average of 2.25 cc. per case. The three digital 
blocks were accomplished with 0.75, 1.0 and 
1.5 cc. The duration of surgery varied from six 
minutes to ninety minutes, with an average 
duration of twenty-four minutes. 

Of the seventy-one patients treated, eleven 
were judged to have pain sufficient to require 
analgesia prior to surgery. These patients were 
treated with 50 to 100 mg. demerol.® How- 
ever, in all cases the initial amount of anes- 
thetic proved sufficient to maintain anesthesia 
throughout the entire procedure; moreover, it 
was observed that in every case the onset of 
anesthesia was instantaneous and there was 
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no need to delay the start of the surgical repair 
because of delayed anesthetic effect. 

Ten patients suffered injuries which required 
amputation of part or all of one or more digits. 
Three operations were performed under infil- 
tration anesthesia with an average amount of 


TABLE I 


No. of Dose of Pro- 


Procedure Cases | poxycaine HCI 
Skin graft of thumb....... I 3 cc. thumb, 2 ce. 
abdomen 

Repair of puncture wound, 

ethmoid sinus.......... I 2 cc. 
Removal of splinter....... 2 1 cc. each case 
Removal of a tumor of the 

Inguinal hernia........... 2 13 and 17 cc. 
a I 1 cc. each side 
Tonsillectomy............ 2 3 and 4 cc. each 


side 


propoxycaine HCI of 3 cc. per amputation. In 
one case the distal halves of two terminal 
finger phalanges were removed using only 
2 cc. per finger. In the other seven amputations, 
block alone was employed, with the exception 
of one case in which a combination of block 
and infiltration was necessary because of the 
extent of the surgery; the terminal phalanx 
of the left index finger was amputated using 
4 cc. and there was extensive surgical repair of 
the left middle and ring fingers, where 2 cc. per 
finger were employed. In the other six cases, in 
which block alone was used, ten digits were 
amputated in whole or in part. The amount of 
anesthetic employed in these block procedures 
varied from 1 to 4 cc. per digit, with an average 
of 1.9 cc. 

A group of twelve patients had severe crush- 
ing injuries to the hand and/or fingers requiring 
extensive surgical reconstruction and repair. 
The amount of anesthetic used in these cases 
varied from 1.5 to 12.0 cc., with an average 
amount per case of slightly more than 3.0 cc. 
In three of the cases there were additional 
crushing injuries to other parts of the body. 
One was a severe crushing injury to the foot 
in which all the metatarsals were fractured, all 
the tendons on the dorsum of the foot were 
torn and the fractures were compound. This 


patient, requiring extensive surgical repair, 
was adequately anesthetized with a total of 
8.0 cc. of propoxycaine HCI. In the second case 
there was a crushing injury to the left great toe; 
1.4 cc. of propoxycaine HCI] for the nerve 
block was adequate. The last patient had a 
compound comminuted fracture of the nose. 
Under 3.0 cc. of propoxycaine HCI infiltration 
anesthesia the wound was enlarged, the bone 
fragments were elevated and sutured in place, 
and the external wound was closed. 

Ten additional miscellaneous surgical proce- 
dures were performed. These are summarized 


in Table 1. 


COMMENTS 


The cases cited herein illustrate several 
points which make propoxycaine HCI a useful 
new local anesthetic. The onset of anesthesia 
with propoxycaine HCI is very rapid. It is un- 
necessary for the operator to wait for anes- 
thesia to develop after injecting the anesthetic. 
Propoxycaine HCI is effective in very small 
amounts (average of all cases, 3.3 cc.). Duration 
of anesthesia is longer than that obtained with 
procaine, even with the addition of a vasocon- 
strictor. In none of the cases so far seen did 
propoxycaine HCl fail to produce adequate 
anesthesia for a period of time sufficient to 
complete the operative procedure. No side 
effects were observed in any case. 


SUMMARY 


1. An outline of the pharmacology of pro- 
poxycaine HCl, a new local anesthetic, is 
presented. 

2. Seventy-one cases in which propoxycaine 
HCI was used as a local anesthetic are reviewed. 

3. Salient features of the satisfactory per- 
formance of propoxycaine HCI include: (a) 
rapid onset, (b) effective in small dosage, (c) 
prolonged anesthesia, (d) absence of side effects. 
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Urinary Retention in Anorectal and 
Colonic Surgery 


Eucene P. Satvati, M.D., Plainfield, New Jersey, AND MartTIN S. KLECKNER, M.D., 
Allentown, Pennsylvania 


HE problem of urinary retention following 
surgery on the anus, rectum and colon is 
one of the most common that the proctologist 
must face. Much has been written on this sub- 
ject in regard to Miles’ abdominoperineal re- 
section [4,7] and proctosigmoidectomy with 


sis of the charts was carried out to determine 
the reason for this excessive rate of catheteriza- 
tion. It was found that in thirty-two (16 per 
cent) of these patients, 300 cc. or less of urine 
was obtained. The desire to void occurs at 250 
to 300 cc. and the bladder capacity is 400 to 


TABLE I TABLE II 

TYPE OF ANESTHESIA USED SEX DISTRIBUTION OF FIRST GROUP: 200 CASES 

Anesthesia Used No. of Cases Catheterined Sex No. of Cases | ~** eterized 

(%) (%) 

176 50.5 

450 cc. [6]. We believed that in this group of 


preservation of sphincters [1,2]. However, 
there is a scarcity of literature on the incidence 
of urinary retention subsequent to anorectal 
surgery, and many do not consider it to be a 
problem. We disagreed with this point of view, 
and hence conducted a statistical survey to 
determine the actual incidence and whether 
or not it could be reduced. All cases studied 
were taken from the proctologic service of the 


Allentown Hospital. The study was divided 


into two parts. The first covered a period of 
nine months from November, 1953 to July, 
1954. During this interval the past records of 
200 consecutive cases of anorectal surgery 
were taken from one service, and the degree of 
urinary retention determined. In this group 
the incidence was 48.5 per cent. Table 1 gives 
a breakdown as to anesthesia; the sex distribu- 
tion is shown in Table 11. 

As can be seen from Table 1, this is a higher 
figure than one might suspect. A careful analy- 
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patients the catheter was used before patients 
were given ample opportunity to void. The 
routine order on the chart was “catheterize 
p. r. n.” which left this procedure to the dis- 
cretion of the nurses. Thus, in many cases, it 
was carried out in six to eight hours. This was 
further amplified by the fact that 54.4 per cent 
of the female patients were catheterized as 
compared to 43.8 per cent of the male patients. 
One would expect the reverse to be true, but 
the female patients: were attended by nurses 
and were generally catheterized earlier and 
more frequently than were the male patients 
who required the services of an interne. 

The second group in this study consisted of 
550 cases of anorectal surgery covering a 
period of twelve months from January to 
December, 1955, and 100 of abdominal surgery 
cases extending through an interval of two 
years from January, 1954 to January, 1956. 
Routine orders were left on all cases of anorec- 
tal surgery that the patient was to be gotten 
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out of bed to void in fourteen hours. If unsuc- 
cessful, this was to be repeated in four hours. 
Patients were not to be catheterized under 
eighteen hours unless distention was present. 
In a study on postoperative urinary retention 
by Treiger et al. [8], 2,000 cases were reviewed 


TABLE Ul 
SEX DISTRIBUTION OF SECOND GROUP: 550 CASES 
Sex No. of Cases | Per cent Catheterized 
eee 293 21.1 (62) 
eee 257 17.4 (46) 
550 20.2 
TABLE IV 
AGE DISTRIBUTION OF MALES 
Age No. of Cases | No. Catheterized | Per cent 
10-19 10 I 10 
20-29 33 5 15 
30-39 75 18 24 
40-49 84 14 16 
50-59 59 15 25 
60-69 27 8 29 
70-79 5 I 20 
Totals. . 293 62 21.1 
TABLE v 
AGE DISTRIBUTION OF FEMALES 
Age No. of Cases | No. Catheterized | Per cent 
10-19 2 o 
20-29 43 12 27 
30-39 70 18 25 
40-49 78 8 10 
50-59 41 6 14 
60-69 20 2 10 
70*79 I o 
80-89 2 o o 
Totals. . 257 46 17.4 


and it was found that the kidney excretion rate 
was reduced to 23.5 cc. per hour, with the 
average patient voiding 330 cc. in fourteen 
hours. Assuming that the patient voids prior 
to surgery and does not receive intravenous 
fluids, as seldom occurs in cases of anorectal 
surgery, eighteen hours should transpire post- 


operatively for the average patient before the 
bladder capacity is reached and it is necessary 
to resort to catheterization. It was a common 
observation that the urge to void occurred 
very early postoperatively in patients who had 
undergone anorectal surgery. This is probably 


TABLE VI 
TYPE OF ANESTHETIC USED 


Anesthetic Used | No. of Cases | Per cent Catheterized 


eae 404 16.5 (67) 

ae 125 30.4 (38) 

General......... 21 14.3 (3) 
TABLE VII 


NUMBER OF CATHETERIZATIONS REQUIRED 


No. of Cases| Per cent 


Catheterized once........... 78 72 

Catheterized twice or more. . 30 28 

Foley catheter inserted...... 19 17 
TABLE VIII 


USE OF RECTAL PACKS POSTOPERATIVELY 


Type Used | No. of Cases} Per cent Catheterized 


326 17.4 (63) 


due to bladder spasm secondary to pain as the 
parasympathetic, sympathetic and cerebro- 
spinal systems innervating the rectum and 
anus and the bladder and urethra are identical. 
In addition, there is a close anatomic associa- 
tion between the rectum and the urethra via 
the rectourethralis muscle. According to Gorsch 
[3], “The intimate connection of the anorectum 
with the urogenital sphincters by this muscle is 
very significant to postoperative urinary reten- 
tion [3]. Thus, patients complained of urgency 
and yet were unable to void, with the result 
that many patients were catheterized earlier 
than was necessary. Patients were told to dis- 
regard this false desire to void. They were also 
encouraged to drink beer if they were in the 
habit of doing so. All measures were used to 
get the patient to void, short of catheterization. 
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Prostigmin® appears to be of no value, as shown 
by McLaughlin and Brown [5], and hence 
was not used. 

Analysis of the 550 cases of anorectal surgery 
showed a urinary retention rate of 20.2 per cent. 
(Table 11.) This was minus fourteen patients 


TABLE IX. 
INJECTION OF LONG-ACTING ANESTHETICS 
= No. of Per cent 
Type Administered Cases | Catheterized 
No anesthetic given.......... 69 26 (18) 
TABLE xu 
OPERATIVE PROCEDURES ON THE COLON 
Operation No. of Cases 
18 
Pull-through with preservation of 
6 
Lett colon 26 
3 
Other procedures, i.e., colostomies, poly- 


with pilonidal cysts who voided spontaneously. 
Thus, 108 of the 534 anorectal cases required 
catheterization. These cases were then analyzed 
as to sex, age, anesthesia, number of cathe- 
terizations, use of rectal packs and lastly, the 
injection of long-acting anesthetics. (Tables 
Iv to Ix.) 

In addition to the information given in the 
tables, it was found that the average amount of 
urine obtained was 556 cc., with the average 
patient being catheterized at 17.7 hours. Thus, 
the average kidney excretion rate was 27.7 cc. 
per hour in the 108 patients who had been 
catheterized. The average stay in the hospital 
for those patients with urinary retention was 
seven days as compared to 5.7 days for those 
who voided spontaneously. The incidence of 
urinary infection in the 108 catheterized pa- 
tients was 7.4 per cent. 

From these statistics it is seen that the in- 
cidence of urinary retention was reduced from 
48.5 to 20.2 per cent. The rate of catheteriza- 
tion is lowest in females; when a local anes- 


thetic is used; and when a rectal pack is not 
used, 

Analysis of the 100 cases of abdominal sur- 
gery is shown in Table x. These were then 
broken down into their respective incidences 
and infection. (Table x1.) The high figures of 


TABLE XI 
URINARY RETENTION AND INFECTION IN I00 CASES OF 
COLONIC SURGERY 


Foley 
Cath- 
Pp No. |Reten-| Infec- Cath- eter 
rocedure | | In- 
Cases} (%) | (%) serted 
(%) (No. 
Cases) 
Miles’ resection..| 18 | 28 55 Liat 18 
Pull-through.... . 6 6 
Posterior resec- 
3 33 66 33 I 
Left colon resec- 
3.81 8.2| 7.6) 2: 
6.3 | 25.5 | 26 


* Urinary infection occurred in 16 per cent (males, 
12 per cent; females, 4 per cent). 


infection in the Miles abdominoperineal resec- 
tion are comparable to an analysis of 500 cases 
with similar operations by Jones [4], in which 
he reported an incidence of 95 per cent urinary 
infection. Nothing new is suggested with regard 
to urinary retention in colonic surgery. The 
problem here is entirely different from that of 
anorectal surgery and the series studied is too 
small to arrive at any conclusion. 


CONCLUSIONS 


1. Seven hundred fifty cases of anorectal 
surgery were studied for urinary retention. In 
the first group of 200 cases used as a control the 
incidence was 48.5 per cent. In the second 
group of 550 cases the incidence was reduced 
to 20.2 per cent. 

2. Postoperative catheterization in cases of 
anorectal surgery can be reduced by delaying 
catheterization until the bladder is actually 
full, that is, fourteen to eighteen hours. 

3. The complication of urinary retention in 
anorectal surgery appears to be lowest with 
the use of local anesthesia. 

4. Withholding the insertion of a rectal pack 
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Urinary Retention in Anorectal and Colonic Surgery 


further reduces the incidence of urinary 
retention. 

5. One hundred cases of abdominal surgery 
were reviewed. The incidence of urinary reten- 
tion and infection was found to vary with the 
type of procedure performed, the greatest 
being with Miles’ abdominoperineal resections. 

6. In surgery of the anus, rectum and colon, 
urinary retention is the most common post- 
operative complication encountered. 
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PRACTICAL SURGICAL SUGGESTIONS 


An Improved Colostomy Irrigating ‘Tube 


REPORT OF A CASE OF PERFORATION OF COLOSTOMY LOOP 


ALEx W. ULIN, m.p., WiLLIAM L. MarrtINn, M.D. AND WILLIAM C. SHOEMAKER, M.D., 
Philadelphia, Pennsylvania 


From the Department of Surgery, Hahnemann Medical 
College and Hospital of Pbhiladelpbia, Philadelphia, 
Pennsylvania. 


oes of accidental perforation of colos- 
tomy loops occurring with irrigation have 
occasionally been reported. Moreover, difficul- 
ties in colostomy management, particularly as 
regards easy and effective irrigations, are com- 
monly encountered. The problem confronting 
the patient with a colostomy is to obtain an 
efficient irrigation with water injected under 
moderate pressure, yet without allowing re- 


Pic; 1. 
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gurgitation through the stoma. Patients may 
do it in several ways: (1) by using complex 
attachments of plastic or rubber, (2) by insert- 
ing a tube into the colostomy at an excessive 
distance (10 to 12 inches), or (3) by using 
manual pressure over the stoma. Most patients 
come to rely on one or both of the latter two 
methods, thus exposing themselves to the dan- 
ger of accidental perforation. 

The following case report of perforation of 
the colon during a self-administered colostomy 
irrigation illustrates the ease with which this 
catastrophe may occur. 


CASE REPORT 


C. B. (Hahnemann Hospital, No. 55323), 
a seventy-two year old, single, white female 
schoolteacher, had undergone abdominoperi- 
neal resection for carcinoma of the rectum on 


May 8, 1951, with an uneventful recovery. She 


had gained weight and was doing well until a 
few weeks prior to admission when she began 
to have difficulty inserting the irrigating tube 
into the colostomy to the accustomed length 
(about 10 inches). She was a fastidious woman 
who insisted on vigorous and thorough irriga- 
tions. She believed that the irrigation was 
satisfactory only if the tube was inserted the 
entire length. Following the insertion of the 
tube on the morning of her admission (January 
22, 1952), the patient experienced a sudden 
onset of pain in the left lower quadrant. She 
vomited once shortly thereafter. 
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An Improved Colostomy Irrigating Tube 


Examination revealed redness around the 
colostomy and adjacent skin. The abdomen 
was tender on the left side and to a lesser 
degree on the right side. There was rebound 
tenderness over most of the abdomen; peristal- 
sis was absent. 

At operation she was found to have a per- 
foration 6 inches from the stoma. The left 
upper quadrant collection was evacuated of 
fecal material and enema water, and drained. 
Transverse colostomy was performed, exclud- 
ing the perforated loop. The patient was dis- 
charged on February 16th. Three months later 
the transverse colostomy was closed, and she 
made an uneventful recovery. 


For a number of years we have used a shield 
device* which allows the patient to irrigate his 
colostomy with a predetermined length of tube 
(3 to 4 inches). (Fig. 1.) This shield does two 
things: it prevents regurgitation of the irri- 
gating fluid and permits a continuous and 
effective injection of fluid under moderate 
pressure. Our patients have found this irri- 
gating tube safe, effective and inexpensive. Its 
use is readily understood by people of limited 
intelligence or those with a language difficulty. 
We recommend this tube for colostomy 
irrigations. 


* Supplied by Davol Rubber Company, Providence, 
Rhode Island. 


We recommend: 


The Recurrent Laryngeal Nerves in Thyroid Surgery. By William H. 
Rustad, m.p. (Clinical Instructor in Surgery, University of California 
School of Medicine, San Francisco, Calif.). 47 pages, many illustrations and 
a bibliography. Springfield, III., 1957. Charles C Thomas. Price $4.50. 


Etiologic Factors in Renal Lithiasis. Compiled and edited by Arthur J. 
Butt, B.s., M.D., F.A.C.S. 401 pages, illustrated, references at chapter endings. 
Springfield, III., 1956. Charles C Thomas. Price $12.50. 


Operative Surgery. Under the General Editorship of Charles Rob, m.c., 
M.CHIR., F.R.C.S. (Professor of Surgery, St. Mary’s Hospital, London) and 
Rodney Smith, M.s., F.R.c.s. (Surgeon, St. George’s Hospital, London). 
Twenty-three contributors. Volume 1, Introductory Surgery of Trauma to 
the Abdomen. 342 pages, illustrated. Philadelphia, 1956. F. A. Davis Co. 
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A Simple 


Collection Arrangement for 


T-Tube Drainage 


Joun L. KEELEY, M.D. AND ARNE E. SCHAIRER, M.D., Chicago, Illinois 


From the Departments of Surgery, Stritch School of 
Medicine of Loyola University and Mercy Hospital, 
Chicago, Illinois. 


F® the past five years we have been using 
an ordinary rubber glove as a collecting bag 
for bile which drains from a T-tube. (Fig. 1.) 
The glove overcomes some of the disadvan- 
tages of other containers. 


there be a threat of dislodging the tube. One 
end of a glass connector is inserted into the 
T-tube. The other end is inserted into the 
folded cuff of a collapsed rubber glove and tied 
in place. After the dressings are applied, the 
T-tube is fastened securely to the dressings by 
adhesive tape. 

Complete sterility of the collecting apparatus 
can be maintained when it is attached in this 


Fic. 1. The T-tube projects through a small opening in the abdominal wall a short distance from the subcostal 
incision. A silk stitch through the skin edges is “‘ woven” around the T-tube and tied. The ties holding the glove 
fall in the ridges of the glass connector for secure fastening which is airtight and watertight. 


Early ambulation and the danger of dislodg- 
ing a T-tube by traction have caused many 
surgeons to abandon the use of a bedside bottle 
with connecting tube for collecting bile. The 
T-tube has been placed in a variety of contain- 
ers which can be held in place on the abdomen 
or at waist level by the dressings, a binder or a 
suitable belt. Some of these receptacles have 
rigid walls so that they may require some pro- 
vision for the escape of air as they fill with bile. 
Special containers are also an additional ex- 
pense to the hospital and eventually to the 
patient when they are used. 

In the method we propose, the T-tube is 
fastened by a stitch of silk through the skin 
and tied around the tube. Traction on the tube 
will cause pain and serve as an alarm should 
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manner. No opening is required for the escape 
of air. As the glove fills, it can be emptied by 
wiping a finger tip with germicide and simply 
cutting off the tip with sterile scissors. It can 
be completely emptied by compressing the 
remainder of it. After the glove is emptied, the 
open finger is ligated. Obviously the glove can 
be emptied repeatedly without contamination 
as each of the five projections can be cut off 
and ligated several times. Leakage has been 
the most serious disadvantage we have found 
in using the glove. The glove may burst if a 
patient rolls on it while it is distended, or it 
may leak if the ligature is insecurely tied after 
emptying. We recommend the use of a rubber 
glove for collection of T-tube drainage as a 
simple, safe and economical procedure. 
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A Method for Arterial Suture 


HERBERT J. Ross, M.D. AND LyLeE F. JAcosBson, M.D., Detroit, Michigan 


From the Department of Surgery, Wayne State Univer- 
sity College of Medicine, and Detroit Receiving Hospital, 
Detroit, Michigan; and Dearborn Veterans Administra- 
tion Hospital, Dearborn, Michigan. 


N™ for more rapid methods of arterial 
anastomosis has fostered various modi- 
fications in suture technic. Carrel [z] in 1902 
with three traction sutures, and Frouin [4] in 
1906 with four traction sutures, described meth- 
ods of arterial anastomosis using the over and 
over continuous type of suture. Dorrance [3] in 
1906 described an everting continuous suture; 
Gross and Hufnagel [6] in 1945, in their work 
with coarctation of the aorta, found the con- 
tinuous everting suture technic to be the most 
satisfactory. Subsequently, the interrupted 
everting mattress technic has frequently been 
described for use on small or growing vessels. 
Shumacker and Lowenberg [8] in 1948 compare 
the results of these technics. DeBakey and 
Cooley [2] in 1953, and subsequent to that time, 
used a method whereby two sutures are an- 
chored posteriorly. Each suture is brought 
anterior to the right and left of the vessel by 
through and through suture. They are then 
tied anterior to the vessel. Recently, in 1955, 
Goetz [5] described a “continuous interrupted 
everting suture.” Also in 1955, Jennings and 
Cowley [7] used an everting suture with a two- 
pointed needle. | 

We wish to illustrate herein a method which 
can be used to speed the anastomosis of all 
sized arteries, but which is most useful when 
vessels are of equal size and in the range of 
1 cm. It is especially useful when help is not 
available to hold the vessel ends in approxima- 
tion at the time that suturing of the vessel ends 
is initiated. An application of the method can 
be made to both end-to-end and end-to-side 
anastomosis. 

Two spring wires or adjustable loops formed 
from piano wire are made, 2 inches long and 
in a horseshoe shape. (Fig. 1a.) These are placed 


inside the ends of the arteries, or artery, and 
graft to be anastomosed. They act as a support 
and firmly hold the ends of the arteries so that 
they can be easily approximated, and yet the 


Fic. 1. 


anterior wall is held apart from the posterior 
wall, making the identification of the wall easy 
for suture placement. (Fig. 1b.) The posterior 
wall of the artery may then be approximated 
by a continuous over and over suture. When the 
posterior row of sutures has been placed, one 
wire loop is passed through the other (Fig. 1c); 
thus, both wire loops come to lie flat against 
the artery with approximation of the anterior 
walls. A second continuous over and over 
suture, as shown in Figure 1d, is started in the 
opposite direction to the first so that the second 
needle will be at the opposite side of the artery 
when the anterior suture line has been com- 
pleted. The wire loops are then removed and 
the anterior and posterior sutures are tightened. 
(Fig. 1e.) Frequently a single additional suture 
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is necessary at each end; this may be accom- 
plished by the needle still attached at opposite 
ends of the artery. The sutures are now tied. 
(Fig. 1f.) 

The diagrams illustrate the faster, con- 
tinuous over and over technic. However, the 
continuous or interrupted everting mattress 
type technic may also be facilitated by the use 
of these wire loops. 
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We recommend: 


Connective Tissue in Health and Disease. G. Asboe-Hansen, m.p., 
Editor (Connective Tissue Research Laboratory, University Institute of 
Medical Anatomy, Copenhagen, Denmark). Twenty-three Contributors. 
321 pages, illustrated, nine in color, with references at chapter endings. 
New York, 1957. Philosophical Library. Price $15.00. 


Clinical Use of Radioisotopes. By William H. Beierwaltes, m.p. (Asso- 
ciate Professor of Internal Medicine and Coordinator, Clinical Radioisotope 
Unit, University Hospital, Ann Arbor, Mich.), Philip C. Johnson, m.p. 
(Assistant Professor of Internal Medicine and Chief, Radioisotope Unit, 
Veterans Administration Hospital, Oklahoma Medical School, Ok!ahoma 
City, Okla.) and Arthur J. Solari, B.s., m.s., Physics (Instructor in Radia- 
tion Physics, Department of Radiology, Radiation Physicist for Clinical 
Radioisotope Unit and Kresge Research Isotope Unit, University Hospital, 
Ann Arbor, Mich.). 456 pates, 126 figures, with references at chapter end- 
ings and an index. Philadelphia, 1957. W. B. Saunders Co. Price $11.50. 
(An up-to-date, important topic.) 


122 


x ra 
4 
5 
6 
a 


Safe Cholecystectomy 


J. W. VisHEr, M.v., Evansville, Indiana 


HOLECYSTECTOmy is one of the most com- 
mon operations now performed by general 
surgeons, since most authorities agree that it is 
indicated whenever gallstones are present. The 
operation may be very easy or very difficult; it 
may be followed by a smooth recovery and ex- 
cellent results, or there may be a stormy con- 
valescence and poor results depending on the 
nature of the complications present preopera- 
tively or which develop after the operation. 

The most serious postoperative complica- 
tions result from injury to the common or 
hepatic ducts which occurs during exposure of 
the cystic duct and artery preparatory to re- 
moval of the gallbladder from the cystic duct 
to the fundus. Its alarming frequence and 
serious sequelae were recently summarized by 
Moncrief [7]. Another complication is incisional 
hernia which results from the long incision 
necessary for exposure of the cystic artery and 
duct. Postoperative ileus and adhesions in the 
upper abdomen also may result from trauma 
caused by abdominal packs and vigorous re- 
traction during surgery. 

The aforementioned complications can be 
avoided by removal of the gallbladder from 
the fundus to the cystic duct, as described by 
Whipple [2]. Glenn [3] also recommends a 
similar technic saying, “In no instance have 
I talked with a surgeon who has injured the 
common duct while removing the gall bladder 
by dissecting it from the fundus toward the 
cystic duct.” Schein and Hurwitt [4] recently 
described and recommended their technic of 
removal of the gallbladder from the fundus to 
the cystic duct. 

The operation I performed usually required 
an 8 or 10 cm. vertical upper right rectus in- 
cision, without atrophy of the mesial portion 
of the rectus muscle, without postoperative 
herniation and, most important, without injury 
to the common or hepatic ducts. 

Abdominal exploration and, if indicated and 
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feasible, appendectomy are first performed. 
The fundus of the gallbladder is then grasped 
with one or two curved hemostats and lifted 
upward, and a bent ribbon retractor is placed 
beneath it. Additional retraction is obtained 
with the left hand of the assistant, with his 
fingers spread apart. No abdominal packs are 
used, as they traumatize the peritoneum. A 
circular incision is made through the serosa 
around the fundus of the gallbladder, just be- 
low the traction clamps, and the serosa is dis- 
sected from the muscularis from the fundus to 
the cystic duct, clamping and ligating branches 
of the cystic artery as soon as they are cut. 
The cystic artery itself is not seen, as it remains 
in the peritoneum reflected from the gallblad- 
der. The gallbladder is also simultaneously 
dissected from. the liver with care, finding a 
cleavage plane near the muscularis, and leaving 
the bed covered with fibrous tissue. The dissec- 
tion is continued until the gallbladder is free, 
except for the cystic duct which is then exposed 
by blunt dissection. Blood or bile which escapes 
during dissection is immediately aspirated 
with a suction tip. 

If small stones are present in the cystic duct, 
they are gently “milked” back into the gall- 
bladder, and without clamping the cystic duct 


two No. o chromic catgut ligatures are tied - 


around its proximal portion. A clamp is then 
applied to the mid-portion of the duct; it is 
cut across proximal to the clamp and the gall- 
bladder is removed. Its bed is then carefully 
inspected for bleeding, which is controlled if 
present, and the serosa is sutured back in place 
with a running or purse-string suture of No. 00 
chromic catgut on a curved intestinal needle, 
which leaves no denuded area. The steps in the 
operation are illustrated in Figure 1. 
Sometimes the gallbladder is so distended 
with bile and stones that it should be opened 
and the stones removed before the dissection 
from the fundus to the cystic duct is done. 
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Fic. 1. A, shows two clamps grasping the fundus and a circular incision through 
the serosa around the fundus. B, shows progress of dissection of serosa from 
underlying layers. C, shows exposure of cystic duct, which is doubly ligated 
with No. o chromic ligatures. A clamp is placed just distal to ligatures and a 
knife is ready to sever the cystic duct. D, shows serosa sutured over denuded 
gallbladder bed with No. oo chromic running stitch. 


After opening the gallbladder, the left index 
finger is introduced to search for impacted 
stones and to assist in the dissection down to 
the cystic duct, as described by Schein and 
Hurwitt [4]. I have been using this technic 
successfully for several years. 

When the gallbladder wall is edematous or 
subacutely inflamed, it is easier to find a cleav- 
age plane, and the inner coats can be removed 
without much difficulty. In such a case, a 
medium Penrose drain is left in the gallbladder 
fossa, and the thickened peritoneum is sutured 
loosely around the drain which is brought out 
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through the same stab wound as the large, 
extrahepatic Penrose drain. When the edema 
is very extensive around the cystic duct, it is 
cut but not ligated and a soft rubber tube is 
introduced in the gallbladder fossa and brought 
out through a stab wound; biliary drainage 
lasts only a few days. 

The common duct is palpated but is not 
opened unless stones are felt, or unless there is 
a history of jaundice with chills and fever. I be- 
lieve that small common duct stones pass spon- 
taneously when cholangitis and edema subside 
following the removal of a diseased gallbladder, 
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Safe Cholecystectomy 


and that more harm than good is done by fre- 
quent exploration of the common duct. Bell [5] 
is of the same opinion, saying that in many 
cases common duct exploration is being per- 
formed unnecessarily and unwisely. 

After the intra-abdominal work is done, a 
large Penrose drain without the gauze wick is 
placed just below the liver and brought out 
through a stab wound, about 4 cm. lateral to 
the main wound. The parietal peritoneum is 
closed with a running suture of No. 0 chromic 
catgut and the muscle is approximated loosely 
with No. o plain catgut. The fascia is closed 
with interrupted No. 24 cotton, the fat with 
No. oo plain catgut, and the skin with con- 
tinuous fine cotton or dermalon. 

In the past twelve years I have performed 
200 cholecystectomies using the aforementioned 
technic without injuring the common duct and 
with only one death. Postoperative hernia 
developed in three patients who had serious 
infection in their wounds. The average period 
of hospitalization after surgery has been seven 
days, and the postoperative course has been 
usually very smooth and uneventful. Occa- 


sionally a moderate elevation of temperature 
occurred after removal of the Penrose drain, 
but this responded promptly to antibiotics. All 
of these patients have been followed up post- 
operatively and none have complained of the 
so-called postcholecystectomy syndrome. 


SUMMARY AND CONCLUSION 


Removal of the gallbladder from the fundus 
to the cystic duct, with preservation of its 
peritoneal coat, is a safe and efficient operation 
not followed by postoperative complications. 
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Sterile Equipment and Method for the 
Medical Artist in the Operating Room 


C. Kurt SMOLEN, B.A.* AND SOPHIA LARSEN, R.N.,1 Cleveland, Obio 


From The Cleveland Clinic Foundation and The Frank E. 
Bunts Educational Institute, Cleveland, Obio. 


medical artist with non-sterile equip- 
ment poses a problem when he enters the 
operating room. Both he and the operating 
room personnel are apprehensive lest he con- 


Anesthetist 


ist 


Assistant 


Nurse 


Fic. 1. Area of possible contamination indicated on 
diagram by stippling. The artist is contaminated by his 
non-sterile equipment, and because of his proximity 
could transmit the contamination to other members of 
the surgical team. 


taminate the sterile field. (Fig. 1.) Such a 
contamination, if it occurred in a critical phase 
of an operation, could mean tragedy [1]. 

To circumvent this difficulty, a method has 
been developed for sterilizing the artist’s equip- 
ment. The artist follows routine “scrub” proce- 
dure before entering the operating area and, 


using the sterile equipment, he becomes a non- 
operating member of the scrubbed-up surgical 
team. 


MATERIAL AND METHOD 


Three sheets of light gauge aluminum, 9 
inches by 12 inches by 142 inch, are mounted 
on an all metal clip board. (Fig. 2.) The 
aluminum sheets provide adequate drawing 
surface and yet can be autoclaved. The lead is 
removed from an ebony® pencil (a type whose 
graphite will withstand the autoclave tempera- 
tures), and is inserted into an adjustable all 
metal holder that can be sterilized. 

Small towels, the type used by surgeons to 
dry the hands, are placed between the alumi- 
num sheets and on the top sheet; the upper 
edges of the towels then are fastened under the 
edge of the clip. (Fig. 2.) The towels allow the 
steam to penetrate to all surfaces of the alumi- 
num sheets. The holder containing the ebony 
lead is attached to the top of the clip board 
with a rubber band. The complete package 
with board, aluminum drawing sheets, pencil 
and towels is wrapped in four thicknesses of 
muslin (Fig. 3), and is autoclaved for one-half 
hour at 250°F., as recommended by Walter [2,3]. 
Two such kits are kept available in the sterile 
set-up room in the surgical pavilion for use by 
the medical artist when he is called to the 
operating room. 


COMMENTS 


The surgeon no longer has to delay the 
surgical procedure to step back and allow the 
artist to observe at close quarters while he him- 


* Director, Department of Art, The Cleveland Clinic Foundation, and The Frank E. Bunts Educational Institute, 
Cleveland, Ohio. 
T Director of Nursing Service in the Operating Room, Cleveland Clinic Hospital, Cleveland, Ohio. 
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Sterile Method for Medical Artist in Operating Room 
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Fic. 3. Method of wrapping equipment for autoclaving 


or sterilization. 


self and all other members of the surgical team 
scrupulously avoid any contact with the artist. 
With sterile equipment and method it now is 
possible for the medical artist to observe and to 
sketch without jeopardizing or disrupting the 
surgeon’s actions or the aseptic routine of the 
operating room. 
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CASE REPORTS 


Carotid Sinus Hypersensitivity Associated 
with ‘Tumors in the Neck 


James M. STEELE, M.D., Sayre, Pennsylvania 


From the Department of Clinical Medicine, Guthrie Clinic- 
Robert Packer Hospital, Sayre, Pennsylvania. 


INCE Parry [1] in 1799 first recorded his 
S observations that the pulse could be slowed 
by strong pressure over one of the carotid 
arteries, our current concept of the carotid 
sinus reflex has gradually been evolving. Exag- 
geration of this response, together with hypo- 
tension, to the point of cerebral ischemia and 
spontaneous dizziness or syncope constitutes 
hypersensitivity of the carotid sinus or “carotid 
sinus syndrome.” 

Weiss and Baker [2] have presented an ex- 
haustive review of studies in this field up to 
1933, with an analysis of their own observa- 
tions. In fifty normal subjects mechanical 
stimulation of the carotid sinus produced no 
significant fall in the systemic blood pressure, 
while in forty-two hypertensive and thirty-six 
arteriosclerotic patients the fall in pressure 
was greater in frequency and degree and the 
cardiac slowing seemed more intensified. In 
their fifteen cases of carotid sinus hyper- 
sensitivity, all patients complained of spon- 
taneous dizziness or fainting attacks which 
could be reproduced by pressure over one of 
the carotid sinuses. In six (40 per cent) cases 
there was aneurysmal dilatation of one or both 
sinuses, and in three (20 per cent) cases a small 
tumor was found to be pressing on the sinus; 
in the remaining six cases (40 per cent) no 
gross abnormality was detected. 

The coincidental occurrence of tumors of the 
neck and mediastinum with the development 
of hypersensitivity of the carotid sinus has not 
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been greatly emphasized; it was brought to 
my attention with dramatic intensity by a 
development within my own family circle. 


Case 1. This thirty-seven year old house- 
wife began to have spontaneous fainting at- 
tacks in 1944. These attacks were particularly 
prone to occur soon after arising, and could 
invariably be produced by elevating the arms 
above the head. The systolic pressure would 
drop below 100 mm. Hg and the pulse rate 
would be retarded usually to below 60. Atro- 
pine taken three to four times daily would 
almost completely prevent the attacks. 

Examination was essentially normal except 
for moderate enlargement of both lobes of the 
thyroid without evidence of toxicity, and a 
fibroid uterus. Hysterectomy was performed 
in 1947 in the hope of alleviating the syncopal 
attacks but no such benefit was obtained. It 
was noted that pressure over either carotid 
sinus would induce syncope. 

In 1952, after adequate preparation with 
atropine, thyroidectomy was performed. The 
goiter was larger than it appeared clinically, 
with considerable substernal extension. Since 
that time the patient has never fainted nor 
taken another atropine tablet. Carotid sinus 
pressure fails to elicit more than a drop of 
5 beats per minute in the pulse rate. 


Case. A fifty year old sales manager was 
reading one afternoon in November, 1948; he 
was lying on his right side, supporting his head 
on his fist applied under the right ear, when he 
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suddenly went into a clonic convulsion, falling 
to the floor and lacerating his scalp. He was 
transferred to the hospital for diagnostic 
studies. Examination revealed a florid, well- 
nourished man whose blood pressure was 
170/90 mm. Hg on admission. Rapidly alternat- 
ing pallor and flushing of the face and neck 
indicated a labile autonomic nervous system. 
There was a large diffuse goiter which was 
especially prominent in the midline. Chest 
x-ray revealed considerable widening of the 
superior mediastinal shadow as well as enlarge- 
ment of the heart shadow to the left. His 
electrocardiogram was normal except for left 
axis deviation; pressure on the right carotid 
sinus slowed the rate to 42, with an immediate 
sensation of “‘blacking out.” Repeated deter- 
minations revealed a normal basal metabolic 
rate; thyroidectomy was advised but refused 
by the patient. By means of a large, soft collar 
and daily intake of atropine he has remained 
free from further syncopal attacks, although 
he is distinctly hypertensive. 


Case. This twenty-three year old house- 
wife was first seen by a surgical colleague on 
March 19, 1946, at which time she complained 
of lack of energy, nervousness and palpitation 
since the birth of her first baby nine months 
previously. She suffered from insomnia, menor- 
rhagia and there was some loss in weight. 
Examination revealed a tense young woman 
with a pulse rate of 132 and blood pressure 
140/100 mm. Hg. She had a fine tremor of the 
hands and visible and palpable enlargement 
of the thyroid. Her basal metabolic rate four 
days later was minus 10, which on repetition 
three days later was plus 5. She was given 
propylthiouracil for one month and scheduled 
for thyroidectomy on April 25, 1946. 

At that time she was given routine preopera- 
tive medication and draped in the operating 
room. Anesthesia was induced by 4 cc. intra- 
venous pentothal® which was followed by gas 
oxygen and ether. An elliptic incision was made 
2 inches above the clavicle and the muscle was 
split in the midline. She suddenly became pulse- 
less; coramine® was administered intravenously 
and adrenalin® was injected into the heart; 
artificial respiration was maintained for thirty 
minutes. In spite of these measures the patient 
failed to revive. Permission for autopsy was not 
secured. 

(This was classified as an anesthetic death. 


In the light of the two previous cases, would it 
not be at least as logical to suspect that 
manipulation of the neck triggered a hyper- 
sensitized carotid sinus producing cardiac 
arrest?) 

Curiosity being stimulated by refiection on 
these three people, an analysis was undertaken 
of carotid sinus syndrome as recorded in the 
Robert Packer Hospital during the past five 
years. Ten cases were discovered. In seven 
cases hypersensitivity of the carotid sinus was 
recorded as a primary diagnosis, and in three 
cases this syndrome was indicated as an asso- 
ciated condition. The primary diagnoses in 
the latter group were possible carcinoma of the 
prostate with eczematoid dermatitis of the 
lower lip, metastatic carcinoma of the cervical 
and mediastinal region, and erythroderma 
psoriaticum. A brief review of these cases 
seems warranted. 


Case 1v. A male laborer, sixty years old, 
was readmitted to the hospital in August, 1955, 
several months after biopsy of a cervical lymph 
node had revealed metastatic squamous cell 
carcinoma, presumably originating in the 
tonsil. At this time he showed widespread 
metastatic involvement of the neck and 
mediastinum but his main complaint was of 
recurrent dizziness. An electrocardiogram was 
reported as demonstrating carotid sinus syn- 
drome; slowing of the pulse rate and dizziness 
were produced by carotid sinus pressure. 


Case v. A sixty-five year old druggist was 
admitted on October 1, 1954, because of 
“blackout spells’ during the previous five 
weeks. In 1953, he had undergone total prosta- 
tectomy for carcinoma of that organ. Pressure 
over the right carotid sinus produced symptoms 
identical with the “‘spells” for which he was 
admitted. He was readmitted on November 14, 
1954, and again on January 18, 1955, for the 
same complaints. On the latter occasion he was 


‘discharged under a primary diagnosis of 


metastatic lesion of the neck, although no sub- 
stantiating evidence for this appeared in the 
record. 


Case vi. This sixty-three year old citrus 
grower was admitted on July 12, 1955, for a 
“checkup.” Inquiry revealed a history of at 
least four transient episodes within the pre- 
vious month of numbness and almost complete 
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anesthesia of the left hand and cheek, asso- 
ciated with postural vertigo. There was a 
palpable tender lump noted in the right side 
of the neck which was interpreted as a sub- 
maxillary node. An electroencephalogram and 
electrocardiogram were simultaneously per- 
formed and prompt slowing of the pulse was 
produced on right carotid sinus pressure. He 
was discharged with a primary diagnosis of 
possible cancer of the prostate and associated 
eczematoid dermatitis. of the lower lip and 
carotid sinus sensitivity. 


Case vu. A sixty-eight year old insurance 
agent was admitted to ascertain the basis for 
spells of unconsciousness recurrent for the past 
thirty years but which were becoming more 
frequent. He was troubled with ‘“‘sick head- 
aches”’ to the age of fifty but these had com- 
pletely disappeared. He volunteered his dis- 
taste for tight collars but had not associated 
this distaste with his presenting complaint. 

On examination his blood pressure was 
170/110 mm. Hg; there was definite enlarge- 
ment of the right lobe of the thyroid due to 
solitary adenoma. X-rays of the skull showed 
calcification of the choroid plexus and both 
internal carotid arteries. Carotid sinus pressure 
produced definite bradycardia, hypotension 
and a sense of giddiness. 

His carotid sinus sensitivity was treated by 
radiation, 200 r over each carotid sinus every 
second day for three treatments. On November 
21, 1955, he reported that over the previous 
six months he had experienced but one fainting 
attack even though he had discontinued taking 
atropine some months before. 


Case vii. A fifty-three year old mechanic 
was admitted in 1955. He had been troubled 
for five years by spells which would make him 
“dizzy in the head and vomit.” These were 
sudden in onset and were usually precipitated 
by sudden turning of the head. Since October, 
1954, these spells had become more frequent 
and of longer duration. In September, 1953, 
he had undergone thoracotomy for removal of 
a teratoma from the superior mediastinum. 

On examination his blood pressure was 
125/85 mm. Hg and his pulse was 64. On elec- 
trocardiography carotid sinus pressure slowed 
his pulse to 36 with the production of dizziness 
and nausea on two separate occasi. ns. A chest 
x-ray revealed a few linear shadows in both 
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lower lung fields (probably atelectatic) and 
emphysema of the left apical region. 


Case 1x. This sixty-two year old painter 
was admitted to determine the cause of his 
headaches during the previous nine months. 
These headaches were accompanied by light- 
headedness and on one occasion he had fainted 
completely. He had undergone transurethral 
resection of the prostate two years previously. 

Examination revealed a blood pressure of 
120/68 mm. Hg, and a pulse of 68. There was 
some retinal arteriosclerosis and a marked 
arcus senilis. Arteriogram was reported as 
normal but pressure over the carotid sinus 
reduced the pulse rate “to 50 per cent” with 
accompanying sensations of giddiness. Pared- 
rine® was prescribed but the efficacy of 
therapy was not noted. 


Case x. A fifty-one year old housewife was 
admitted with a history of mild dermatitis 
since 1931. She had always experienced episodes 
at three to four month intervals which were 
characterized by “shaking” and clouding of 
the sensorium “as if everything were far off.” 
A tentative diagnosis of epilepsy had been 
made. While in the hospital she had a seizure 
and fell to the floor; subsequent neurologic 
examination was recorded as negative. Pressure 
applied over the carotid sinus resulted in a 
momentary sensation of “passing fol- 
lowed by a crying spell, but no drop in pulse 
rate or arterial pressure was obtained. A letter 
to che referring physician states “sensitive 
carotid sinus on right; rapid turning of head 
to the right produces syncope.” 


Case x1. A fourteen year old schoolgirl 
was admitted with a complaint of fronto- 
parietal headaches during the past two years, 
occurring two to three times weekly. On the 
day of admission she had stubbed her toe and 
“blacked out”; she was unable to recall any- 
thing for the next ninety minutes. No convul- 
Sion, nausea or vomiting were noted. 

Comments on her chart read as follows: 
“Sinus bradycardia (pulse rate 62) . . . the 
whole picture seems to be due to stimulation 
of the carotid sinus ... ” She had several 
attacks of syncope while in the hospital and on 
further investigation it was noted that brady- 
cardia was continuous and the pulse rate was 
rarely over 40. Attempts to reproduce her 
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syncope with carotid massage and ocular pres- 
sure were unsuccessful; however, attempts at 
blocking with paredrine and atropine raised 
her pulse rate to 60 or 70. The diagnosis was 
“irritable carotid sinus syndrome.” 


Case xu. A thirty-two year old housewife 
was admitted for study of her headaches, 
palpitation and substernal pain of eleven 
months’ duration. The case record is sketchy 
but a letter to the referring physician states: 
“Both Dr. K. and I tried to reproduce episodes 
by carotid sinus manipulation and pressure and 
though we were unable to actually reproduce 
them, it seemed that we were, nevertheless, 
able to definitely alter her cardiac rate by 
carotid arterial pressure.” 


Case xu. This fifty-six year old man was 
admitted with undescribed complaints and 
discharged with a diagnosis of carotid sinus 
syncope plus complete left bundle branch 
block. It is recorded that pressure on either 
carotid sinus produced slowing of the pulse and 
dizziness. He was given a prescription for 
paredine but his response is unnoted. 


COMMENTS 


Alpers [3] points out that a distinction should 
be made between the carotid sinus syndrome 
and the hyperactive carotid sinus reflex. The 
former designation should be reserved for 
patients who experience spontaneous attacks 
of dizziness, syncope or convulsions due to this 
mechanism which can be reproduced at will 
by pressure over the hypersensitive sinus. 
Most patients with an active cardioinhibitory 
reflex of the carotid sinus do not have such 
attacks. 

It would seem that in the last four cases here 
reported, the diagnosis of carotid sinus syn- 
drome was not entirely supported by the 
recorded evidence. Weiss classifies this syn- 
drome into three types. 

(1) The vagal type which is characterized 
by dizziness, faintness and weakness produced 
by cerebral anoxia from cardiac inhibition 
(standstill or sinoauricular or AV block) and a 
fall in arterial pressure. These attacks may be 
prevented by atropine or epinephrine therapy. 

(2) The depressor type, in which cardiac 
inhibition is not prominent but in which a fall 
in arterial pressure due to vasodilatation is the 
major factor. In this case epinephrine or 
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ephedrine therapy is most effective in aborting 
the attacks. 

(3) The cerebral type, in which unconscious- 
ness and convulsions, which are reproducible 
by carotid sinus pressure, seem to be unasso- 
ciated with changes in the cardiac rate or 
arterial pressure. Denervation of the sinus or 
radiation therapy thereto seem most effective 
in these cases. 

Case x may be considered as an example of 
the cerebral type although the confirmatory 
evidence leaves much to be desired. Case x1 
seems more suggestive of vagotonia than true 
carotid sinus syncope. In Case x11, symptoms 
could not be reproduced by manipulation ‘and 
Case xu provides so little information that 
evaluation seems impossible. 

Cases 1v through vu are of special interest 
in that they are all associated with tumors in 
the neck and mediastinum. These include two 
metastatic tumors of the neck, a thyroid 
adenoma, an enlarged submaxillary node and a 
previously operated teratoma of the superior 
mediastinum with residual apical emphysema. 

In consideration of the last ten records, even 
if the diagnosis in the questionable examples is 
conceded, one-half of these cases of carotid 
sinus hypersensitivity were associated with 
tumors or enlargements of some type in the 
neck or mediastinum. The mechanism whereby 
such conditions could be expected to increase 
the normal sensitivity of the carotid sinus 
reflex is rather obscure. As has been already 
indicated, aneurysmal dilatation of the sinus is 
often associated with this phenomenon; in- 
creased intra-arterial pressure in these cases 
may be assumed. 

Anatomically, the inlet of the thoracic cage, 
which is constituted by the first thoracic 
vertebra, the first rib and the manubrium, is a 
rigid structure providing little opportunity for 
expansion. Tumors of the neck encroaching on 
this area could be expected to increase the 
general tissue tension of the neck as well as 
interfere with the dynamics of circulation 
therein. One might suspect that chronic pres- 
sure on the carotid sinus, whether intra- or 
extravascular, initiates readjustment of the 
sensitivity threshold of this organ, giving rise 
to the phenomena of hypersensitivity. 

From a practical standpoint, this observation 
is not without importance. If it may be assumed 
that vulnerability to carotid sinus hypersensi- 
tivity is enhanced by growths in the neck, then 
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surgery of the neck, particularly thyroidec- 
tomy, assumes an increased element of risk in 
such cases. In the consideration of such surgery, 
carotid sinus pressure should be applied and the 
effects on the heart rate and rhythm should be 
observed as well as the arterial pressure. If 
hypersensitivity can be demonstrated, the sur- 
geon and anesthetist are at least forewarned, 
and full atropinization should be included in 
the preoperative preparations. 


SUMMARY 


1. Ten cases are presented of hypersensitiv- 
ity of the carotid sinus from the records of the 
Robert Packer Hospital during the past five 
years. 

2. Five cases (0 per cent) were associated 
with space filling enlargements or tumors in the 
neck and mediastinum. 


3. The possible mechanism of hypersensitiza- 
tion of the carotid sinus by increased pressure 
in the neck is discussed. 

4. The added risks of cardiac asystole and 
other reflex disturbances from this mechanism 
during surgery of the neck are indicated in 
order that proper precautions, particularly 
atropine inhibition of such effect, may be pro- 
vided by the surgeon or anesthetist. 
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Hereditary Small Intestinal Polyposis 
with Intussusception and Oral 
Pigmentation in Two Generations: 
Peutz-Jeghers Syndrome 


W. Topp DeEVan, m.p., Hanover, Pennsylvania 


Awe established clinical entity [7] char- 
acterized by the association of gastro- 
intestinal polyposis and melanin deposits on 
the oral and buccal mucosa, initially considered 
exceedingly rare, has been described in the 
literature with increasing frequency since 1949; 
yet up to August, 1956, a total of only thirty- 
nine proved cases of this syndrome has been 
reported of 372 cases of intestinal polyposis. In 
the case to be described the association of the 
external signs with the internal pathologic con- 
dition was not recognized at the time of exami- 
nation, leading to delay in diagnosis and treat- 
ment; consequently it would seem advisable to 
continue to call the attention of the medical 
profession to this interesting and unusual syn- 
drome. Waugh [22] presented an excellent film 
on the Peutz-Jeghers syndrome at the Clinical 
Congress of the American College of Surgeons in 
November, 1955. 

Historical description of the syndrome is well 
discussed in the literature and need only be 
summarized here. Hutchinson [6] noted and 
reported the unusual black pigmentation spots 
on the face and oral mucosa of twin girls, and 
in 1919 Weber [23] followed up with the report 
that one of the twins died at the age of twenty 
with intussusception, proved at surgery, al- 
though no notation of polyposis was made and 
there is no record of autopsy. Jeghers [8] has 
recorded that the second twin died of carci- 
noma of the breast at the age of fifty-two, 
apparently free from gastrointestinal symptoms 
during her life. Peutz [12] in 1921 was the first 
to recognize association of melanosis of the lip 
and buccal mucosa with polyps of the gastro- 
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intestinal tract and showed] the hereditary 
nature of the syndrome, later studied by 
Jeghers et al. [9] who found the syndrome in- 
herited as a mendelian dominant. The condition 
occurs with equal frequency in the sexes and 
patients are characteristically dark-haired with 
brown or deep blue eyes. The pigmentation 
varies from tan to pale blue to deep black? in 
spots I to 5 mm. in diameter. These spots were 
differentiated from freckles and lentigines by 
Berkowitz [1] who states that the melanin de- 
posits are characteristically confined to the 
vermilion of the lips, especially the lower lip, 
and buccal mucosa, and sometimes the hard 
palate and gums. Perioral, perinasal and peri- 
orbital pigmentations as well as lesions on the 
fingers and toes were frequent but not neces- 
sary to the syndrome. The melanosis is gener- 
ally found within six months of birth and does 
not vary with the degree of exposure to 
sunlight. 

As originally described, the association of oral 
pigmentation with gastrointestinal polyposis 
was limited to the more rare situation of small 
intestinal polyps. Case reports have since re- 
vealed that the polyposis does involve the 
stomach and/or colon, and malignancy has been 
a complication in approximately 20 per cent of 
the cases [1]. Polyps in the ileum occur most 
frequently, however, and are generally benign. 
Since there are no proved cases of the char- 
acteristic pigmentation without polyps [9] and 
since gastrointestinal polyposis without pig- 
mentation with a genetic pattern has been ob- 
served much more frequently, one can only 
speculate on the possible mechanism to explain 
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the strange association of the two features; but 
whatever the relationship, it is only important 
to know that when one is observed the other 
should be searched for. Typical signs and symp- 


toms consist of recurrent colic, gastrointestinal’ 


bleeding and anemia, and a diagnosis of intes- 
tinal obstruction and intussusception is made. 
The most common manifestation is recurrent 
intussusception in the second or third decade of 
life [2,10,16]. A patient studied by Stewart 
and Storey [17] underwent nine laparotomies 
over a period of years for polypectomy and 
intussusception and eventual colectomy with 
preservation of the rectal segment for anterior 
anastomosis. Incidental appendectomy during 
one operation on this patient revealed two small 
adenomas in the lumen of the appendix. In acase 
reported by Jeghers et al. [9] one polyp was 
revealed every 50 to 60 cm. throvghout the 
jejunum and ileum at autopsy. In the case re- 
ported by Young [26], the jejunal polyp at 
surgery entered the intussuscipiens last and was 
trapped by a constricting ring. 
Intussusception, per se, is of course far more 
common outside this syndrome, and Wash- 
burn [21], in describing a case due to polyps 
of the ileum (evidently not associated or 
recognized as associated with oral pigmen- 
tation), remarked that intussusception of the 
small bowel was exceedingly rare. From 1925 
through 1945 there were ninety-five cases of 
intussusception among 141,480 admissions to 
Cook County Children’s Hospital in Chicago 
[15]. It is the most common, if not the most 
serious, cause of intestinal obstruction in child- 
hood. Only 5 per cent of cases occur in adults 
and 78.5 per cent occur in infants under the age 
of two years [13]. In infants a discernible me- 
chanical factor was present in just 5.4 per cent 
of the total reported, represented by Meckel’s 
diverticulum in twenty-nine cases, polyps in 
four cases and lymphoma in two cases. In 
adults a definite mechanical inciting factor was 
present in the majority of cases, such as lipoma, 
fibroma, adenoma or malignant neoplasm. The 
tumor acts as a bolus of food which peristalsis 
tends to force down through the intestine. The 
base of the tumor becomes inverted when trac- 
tion on the mass is greater than the resistance 
of the musculature at the base, and further 
traction turns lateral invagination into a com- 
plete intussusception. When a picture of intes- 
tinal obstruction presents, the process is al- 
ready far advanced, and many of the cases of 
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intussusception due to polyposis reviewed in the 
literature were diagnosed at autopsy. 


CASE REPORT 


C. R., a thirteen year old white boy was 
admitted to the Hanover General Hospital on 
October 7, 1955, with a chief complaint of 
‘pain in stomach.” History revealed that ap- 
proximately twenty-four hours previously sud- 
den pain had developed in the periumbilical 
region accompanied by nausea and vomiting 
one time. Pain had remained intermittent and 
colicky since onset and the patient had received 
some relief from “‘antispasmodic”’ administered 
by the family physician. There was a history of 
previous similar episodes of less severity during 
the past two years. Bowels had been regular 
and moved twelve hours prior to admission; 
there has been no diarrhea or melena. There 
were no urinary or cardiorespiratory symptoms 
and no history of fever or chills. Except for 
tonsillectomy and adenoidectomy at age nine, 
there had been no previous operations or in- 
juries. The patient had had measles, mumps and 
chickenpox in earlier childhood. 

On physical examination temperature was 
97.8°F., pulse 100, respirations 22, blood pres- 
sure 122/68. The patient was somewhat appre- 
hensive but cooperative to examination and of 
normal intelligence. The eyes and hair were 
dark and the skin of dark complexion. There 
was no cyanosis, icterus or pallor present. There 
were spotty pigmentations over the lower lip 
and on the mucous membranes underlying the 
right cheek. (Fig. 1.) The tongue and gums were 
free of the pigment. On questioning, the patient 
stated his father had similar pigmentation and 
although not revealed at this time, his father 
had died after surgery for intussusception in 
1941 prior to the birth of his son. Examination 
of the neck and chest were normal. Abdominal 
findings revealed tenderness and moderate vol- 
untary guarding just inferior and to the right 
of the umbilicus. The right lower quadrant was 
not tender on deep palpation. There was no re- 
bound tenderness and peristalsis was normal. 
There were no masses, hernias or scars. Rectal 
examination was negative. 

Complete blood count following admission 
showed: red blood cells, 3,950,000 per cu. mm.; 
white blood cells, 18,200 per cu. mm.; hemo- 
globin, 11.8 gm. (74 per cent); and 95 per cent 
polymorphonuclear neutrophils including 41 
stab forms, 4 lymphocytes and 1 monocyte. 
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Fic. 1A and B. Note spotty pigmentations near the vermilion border of the entire lower lip and extending on to the 
perioral skin in the right and left corners of the mouth. 


The patient could not void for specimen exami- 
nation and was not catheterized. 

A diagnosis of “acute abdomen,” probably 
acute appendicitis or Meckel’s diverticulitts, 
was made and the patient was operated on one 
hour after admission. Under general anesthesia 
a McBurney incision was made using catgut 
technic. On opening the peritoneum, a moder- 
ate amount of clear straw-colored fluid was 
evacuated. The cecum was easily found, and 
the appendix was only slightly enlarged and 
edematous and contained two definite feca- 
liths. Appendectomy was performed, inverting 
the stump with linen purse-string suture. The 
lower 12 inches of terminal ileum were normal, 
but the small bowel proximal to this was dis- 
tended and seemed to contain a dark fluid 
slowly passing down the lumen. The operator 
ordered the anesthetist to pass the stomach 
‘tube and evacuate the stomach, but only clear 
yellow fluid was obtained. The tube was re- 
moved and the incision was closed in layers 
without drainage. 

On the first postoperative day the patient 
vomited a large amount of dark bile-stained 
liquid material and was placed on parenteral 
fluid therapy. An enema was effectual for flatus 
only. A repeat blood count revealed red blood 
cells, 2,340,000 per cu. mm.; white blood cells, 
10,650 per cu. mm.; hemoglobin, 7.8 gm. (49 
per cent); and 48 per cent polymorphonuclear 
leukocytes with 39 per cent transitional forms, 
Ir per cent lymphocytes and 2 monocytes. 
Temperature was 99°F. and pulse was too. On 
the second postoperative day temperature was 
100.4°F. and pulse 120, and the patient began 
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expelling dark blood per rectum along with 
actual feces. Blood pressure was 142/76. Vomit- 
ing continued intermittently and on October 10, 
1955, the patient was placed on continuous 
nasogastric suction via Levin tube and was 
given 500 cc. of whole blood transfusion. 
Urinalysis done on the first postoperative day 
and repeated on October 12th was negative 
except for 1 plus albumin. A pathologic report 
on the appendix described two large fecaliths, 
and the statement was made that the appendix 
was thick-walled but grossly and microscopi- 
cally negative for acute inflammatory changes. 
The patient continued to expel dark stools and 
blood clot per rectum, but nasogastric suction 
yielded only normal gastric and duodenal con- 
tents in excessive amount and a bleeding 
duodenal ulcer appeared unlikely. Temperature 
continued at 100°F., pulse was 120 and blood 
pressure was 130/80. 

On October 13th, six days postoperatively, a 
scout film of the abdomen revealed marked dis- 
tention of the stomach and a markedly dilated 
loop of small bowel which appeared to be 
jejunum, each containing large fluid levels. The 
remainder of the small bowel was collapsed and 
normal. (Fig. 2.) A diagnosis of high mechanical 
intestinal obstruction was made, probably due 
to volvulus or intussusception. At this time it 
was first revealed that the patient’s father had 
died at the age of twenty-two following oper- 
ation for intussusception, and that he too had 
similar pigmentations on the lower lips. 

The patient was returned to the operating 
room following x-ray examination. An upper 
left transverse incision was made under general 
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Fic. 2A. Anteroposterior upright scout film of abdomen 
revealing distended stomach and loop of small bowel 
(jejunum) with fluid levels. 


Fic. 3A. Coil of resected small intestine showing polyp 
measuring 7 cm. at distal end of intussusceptum. 


anesthesia, dividing the rectus muscle and a 
part of the internal and external oblique. When 
the peritoneum was opened a large segment of 
distended small bowel measuring about 20 cm. 
presented itself beneath the incision. This 
bowel was found to be dilated jejunum and 


Fic. 2B. Posteroanterior flat plate of abdomen showing 
extreme dilatation of jejunum just distal to the ligament 
of Treitz and inferior to the gastric shadow. At oper- 
ation this portion of jejunum measured 10 cm. in 
diameter. 


Fic. 3B. Close-up view of polyp in Figure 3A, showing 
fungoid tip measuring 3 cm. 


measured 10 cm. in diameter, the distention 
extending to the ligament of Treitz. Just distal 
to the distention was a narrow area of con- 
striction followed by a dark gangrenous segment 
of bowel containing the intussusceptum and 
measuring about 15 cm. There was a recent 
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Peutz-Jeghers Syndrome 


perforation in the intussuscipiens leaking dark 
bile and brown intestinal contents. Any attempt 
to reduce the intussusception only forced more 
leakage from the perforation. Distal to the 
limits of the intussusception the small bowel 
was collapsed. It now became obvious that the 
dark drainage seen descending the bowel at 
appendectomy was probably blood and bile 
from a beginning intussusception. Without fur- 
ther delay, the loop of bowel involved in the 
process was resected as far proximal as the 
ligament of Treitz and approximately 6 cm. 
distal to the intussuscipiens. The distal end of 
the jejunum (or early ileum) was closed in 
three layers and a two-layer end-to-side anasto- 
mosis was performed, this technic being necessi- 
tated by the greatly distended proximal limb 
of intestine and relatively small diameter of the 
distal limb. The defect in the mesentery was 
closed without difficulty. No further exami- 
nation of the bowel was made and the wound 
was closed in layers around one cigarette drain 
brought out through the lateral aspect of the 
incision. The specimen was opened prior to 
closure of the abdomen and a large polyp was 
found at the distal end of the intussusceptum. 
(Fig. 3.) The pathologic report was as follows: 
“72 cms. from the distal end of the resected 
bowel is a long polyp measuring 7 cms. in 
length with a fungoid polyp, 3 cms. long on the 
one pedicle; the remainder of bowel is essen- 
tially normal except for vascular necrotic 
changes and a perforation through the wall 
measuring 0.5 cm. Microscopic section reveals 
benign adenomatous mucosal polyp.” 
Postoperative progress was excellent and 
convalescence was uneventful. Nasogastric suc- 
tion was discontinued in forty-eight hours when 
the patient had a normal stool. His temperature 
fluctuated between 98.6°F. to 99°F. for the 
remainder of hospitalization, and a weight loss 
of 13 pounds since admission was partially re- 
stored at discharge on October 27th, twenty days 
after admission and two weeks postoperatively. 
The patient was re-examined on December 
30th, 1955, approximately eleven weeks post- 
operatively and stated he was in good health; 
the weight loss had been completely restored 
and he was asymptomatic. Bowel movements 
were regular and there had been no rectal 
bleeding or tarry stools. Barium enema studies 
at this time showed a colon free of polyps, but 
an upper gastrointestinal film revealed numer- 
ous gastric polyps and a small bowel pattern 


Fic. 4. Spot film of stomach, posteroanterior view, taken 
after barium meal eleven weeks postoperatively and 
demonstrating the polyps above the greater curvature 
margin. 


apparently free of additional polyps. (Fig. 4.) 
The anastomosis could not be differentiated. 

It is a consolation to know that intestinal 
polyps and the hazard of possible intussus- 
ception are no longer a problem in this patient, 
but it is believed that the gastric polyps will 
warrant surgery because of their tendency to 
malignant change in later life. The patient will 
be approached with this recommendation in the 
near future. 


SUMMARY 


1. A case report illustrating the syndrome of 
intestinal polyposis in a thirteen year old boy 
associated with characteristic melanin spots on 
the lips and oral mucosa and diagnosed at 
emergency surgery for intussusception has been 
presented, and the family history of death of 
the father with similar oral pigmentation at 
the age of twenty-two, following surgery for 
intussusception, has been noted. 

2. With the addition of this case to the 
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medical literature there are still less than fifty 
reported cases of multiple gastrointestinal 
polyposis associated with oral pigmentation. 

3. The eponym “Peutz-Jeghers syndrome”’ 
has been used to describe the association of one 
sign with the other after the original obser- 
vations of the former and the definitive descrip- 
tion by Jeghers and his colleagues. 

4. Polyposis of most of the entodermal struc- 
tures can participate in the syndrome [3]. 


CONCLUSION 


Knowledge of the Peutz-Jeghers syndrome 
may simplify a difficult diagnostic problem as 
in recognizing the external manifestations 
which indicate a possible cause for an internal 
abdominal situation. According to Weber [24], 
elective surgery should be recommended in an 
asymptomatic child because of the probability 
of future intussusception and/or possibility of 
malignancy present. Nevertheless, in small 
bowel polyposis this essential segment of bowel 
cannot be removed in toto as the colon can, and 
it is virtually impossible to resect all the polyps 
locally when profuse in number. In ‘Crum- 
packer’s opinion [3], it is unwise to attack such 
lesions until symptoms intervene. 

After a thorough review of the literature and 
intensive study of the case reported herein I am 
inclined to agree with Weber and others and 
would recommend elective definitive surgery 
in spite of its limitations, once the diagnosis is 
made. This would preclude such catastrophes as 
emergency resection for gangrenous intussus- 
ception as well as reduce the incidence of 
malignant degeneration which has been shown 
to be present in 20 per cent of all cases reported. 
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Intussusception and Plication 


Tuomas B. NoBLe, m.p., Indianapolis, Indiana 


symptoms, complaint and 
disability may have no relation to the 
original disorder, even when they are appar- 
ently identical. Reason advises that continued 
symptoms indicate a continuing pathologic 
condition. Good physicians may be too self- 
critical and too willing to read failure into the 
return of a complaint. 

We forget easily that the human anatomy 
has no limited list of unique symptoms for each 
disorder. The same complaint may be aroused 
by a variety of dissimilar causes and the patient 
sees all causes as one and the same. 

Apropos of this, tangentially, a complete 
physical is no more than a dated conclusion; it 
has little bearing on the conditions the day 
before or the day after the examination. The 
earliest symptom has, on occasion, been buried 
under the weight of many normal readings 

made a few weeks previously. 

' This is the discussion of a rare occurrence 
subsequent to surgery. The surgeon considered 
it to be a mark of his technical failure because 
symptoms and complaint were identical to 
those preoperatively. There was, however, no 
connection between cause of symptoms and 
pathologic condition. Surgery had been success- 
ful, and photographs taken during the opera- 
tion demonstrated the unusual cause of the 
complaint and its successful correction. 

The patient had been operated upon for 
peritonitis almost one year earlier. At that 
time she had had partial and complete ob- 
structions scattered along the small bowel 
around multiple abscessed areas. These pools 
of pus were surrounded by intestinal and 
mesenteric structure [7]. 

According to plan, the involved intestine 
was liberated by dissection, all exudates were 
aspirated, the abdomen was carefully cleansed, 
and all small bowel involved in the inflamma- 
tory zone was continuously plicated. Parts of 
the small bowel were free of all evidence of 


congestive turn; these were not plicated [6,70]. 
The terminal ileum was free of peritonitis. 

Thomeret of Paris advocates plication of the 
entire small bowel in all such cases [14]. We 
have not followed that plan. The difference 
between the two views can be resolved by 
careful study of mortality and morbidity statis- 
tics. Our mortality and morbidity statistics 
have been reported elsewhere [6-8, 10]. 

The patient, a middle-aged woman, made an 
uneventful recovery following plication. She 
remained symptom-free and apparently was 
perfectly well for some months. Then her 
symptoms returned. 

She experienced sudden bouts of pain, 
gaseous distention, nausea and vomiting. There 
was no fever. Intubation immediately relieved 
all symptoms. X-ray studies were made and 
no obstruction was demonstrated then, but 
observation during subsequent attacks proved 
the intermittent existence of obstruction. The 
sudden, obstructive incidents seemed to leave 
no residual evidence immediately after cessa- 
tion, but they increased in frequency and 
severity. 

The matter was discussed with the patient 
and she agreed that it would be more desirable 
to undergo surgery than to continue with her 
unpredictable, recurrent disability. 

Consultation for the time of surgery was 
requested. The patient was prepared properly 
and underwent surgery in excellent condition 
with no evidence of any degree of obstruction 
at that time. 

The surgeon and I agreed on the basic facts 
[10,11]. Plication of the intestine for peritonitis 
prevented the return of obstruction that had 
been multiple at each site during the former 
attack of peritonitis. There had been many 
areas of angulated, edematous bowel with 
multiple obstructions due to inflammation at 
each such site. Plication, after resolution of the 


disease through dissection, prevented uncon- 
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Fic. 1. The terminal ileum has been grasped between the fingers with the 


cecum in view. The appendix had not been removed at the first operation be- 
cause it was not part of the cause of the original peritonitis and the condition 
of the patient was too serious. The wrinkie at the ileocecal ring is evident where 
the intussusception has been artificially reproduced. The cecum and the ileum 
have been lifted into the operative field for photographic purposes to illustrate 


the condition as we first saw it. 


trolled adhesion-angulation and subsequent 
obstruction. After extensive abscess involve- 
ment of the small bowel, there may be enough 
destruction of the intestinal wall to forecast 
cicatricial contracture with late developing 
mechanical obstruction. We have seen this 
occur twice some years after plication for very 
severe peritonitis. After thirty-six years’ ex- 
perience, the rarity of this accident does not 
deny its existence in any case. 

We anticipated such a complication here 
without any evidence. In a search for the 
possible cause associated with the original 
attack of severe peritonitis, we also examined 
the technic of the original surgical attack. 

Peritonitis had been of a most severe degree. 
Not all of the intestine had been plicated. We 
presumed that new adhesions might have in- 
volved new and unanticipated areas of the 
undamaged, and therefore unplicated, small 
bowel. Thomeret considers this possibility to 
be reason enough for the plication of the entire 
small bowel in all cases. This has not increased 
his operative mortality rate and it has elimi- 
nated secondary surgery [17]. 


In our experience with more than 1,000 cases 
so plicated, the accidental involvement in cases 
of adhesions, subsequent to the initial plication 
and requiring secondary operation, has been 
less than one-half of 1 per cent. Statistically 
this is very encouraging, but to each patient 
statistics read 100 per cent one way or the 
other. 

At the time of this second operation, the 
surgeon mentioned previously requested that 
the writer be the surgeon and that he be the 
assistant. 

I have adopted a routine procedure in 
the approach or study of the pathology of 
peritonitis [5,7,10]. If possible, the ileocecal 
junction is considered the starting point for 
the study of the adhesions and their dis- 
section-resolution. 

At this second operation the abdomen was 
opened in the midline. There was no adhesion 
of intestine to the anterior abdominal wall. 
The regeneration of peritoneum across the 
surface of the plicated loops of intestine had 
followed the inflammatory adhesion sheets, as 
has been noted and photographed elsewhere 
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Fic. 2. The completely reduced intussusception shows no peritoneal adhesion, 
ecchymosis or other evidence of what had just been seen. It is perfectly obvious 
that no diagnosis could be made by x-ray or inspection with the abdomen open. 
If we had not observed temporary sliding of the terminal ileum into the cecum, 
I question the value of what might have been done at any operation. 


[z0]. The ileocecal region came into view imme- 
diately (Fig. 1), and it was during this first 
minute of the operation that we observed the 
pathologic condition causing the symptorrs. 


The terminal ileum had not been involved 
in the original attack of peritonitis, and had 
not been plicated. Now we saw the terminal 
ileum invaginated into the cecum for a distance 
of 2 inches. It was not adherent. As we watched, 
we saw this intussusceptum reduce itself spon- 
taneously. (Fig. 2.) Perhaps opening the ab- 
domen changed the intra-abdominal pressures 
enough to bring this about. 

The intussusception disappeared completely. 
There was no evidence of peritoneal irritation 
on the ileum or cecum. If we had operated a 
few moments later, there would have been no 
possible evidence as to the cause of this 
woman’s symptoms. I am sure, therefore, they 
would not have been treated. 

We then inspected the full length of the small 
bowel. The plication done by the surgeon had 
served perfectly. Where peritoneal destruction 
had been minimal, he had sutured by running 
continuous catgut suture only through the 
peritoneum. In the months that had passed 
since plication, the hydrodynamic activity of 
peristalsis had stretched the intestinal peri- 
toneum. Many wings of plication had dis- 
appeared, leaving only the slightest evidence 


on the peritoneum with no fiddle-strings, bands 
or sheets of adhesion [71]. 

Some men have said that this disappearance 
of a wing of plication is a failure of plication. 
We disagree. We believe this to be a clear mark 
of the success of plication. We have called 
attention to the surgeon’s control over the 
future of his wings of plication and the reasons 
for his choice elsewhere [10,11]. 

This disorder and the resulting symptoms 
were due to the fact that the ileocecal junction 
was marked by a firm ring about 1}4 inches in 
diameter. This rigidity permitted the sliding, 
recurring intussusception on occasion. At no 
time had there been enough irritation or the 
continuance of the intussusception to result 
in local peritonitis. Therefore, no evidence of 
the disorder remained. Without evidence there 
is no reason for therapy. 

It is conceivable that this patient might have 
been operated and reoperated upon repeatedly, 
with the cause of her disorder not being discov- 
ered at any time. In the absence of the tem- 
porary intussusception there would, of course, 
be no chance of demonstrating it by x-ray or 
surgery. Only after continued insult and local 
injury had brought about some degree of 
peritonitis with adhesion or fixation could this 
disorder have been recognized, if not actually 
seen in action. 
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Fic. 3. The appendix has been removed by simple ligation. The suture of the 


ileum in plication is seen as completed. Photograph cannot represent the 
difference between a simple, peritoneum-deep suture and the one done for 


permanence [70]. 


The discovery of the condition during sur- 
gery certainly was a coincidence of such nature 
that it can be considered most fortuitous. 

The treatment was, of course, very simple 
and obvious. The terminal inches of the ileum 
were brought parallel to the ascending colon. 
The peritoneal coat of the ileum and colon 
were severed and the raw surfaces sutured in 
order to effect permanent union between small 
and large bowel [77]. If this is done, as has been 
described elsewhere, peristalsis will not sepa- 
rate the union and the junction will be per- 
manent. Three continuous wings of plication 
of the terminal ileum were made, each one 
planned for permanence. When intussusception 
exists, plication represents the easiest available, 
permanent correction if the method of suturing 
for permanence is followed [zo]. (Fig. 3.) 

Several years have passed and this patient 
has remained symptom-free. 


SUMMARY 


A unique complication after the successful 
treatment of peritonitis has been described. 
The disorder had no pathologic relationship to 
the original attack of peritonitis. Sympto- 


matically it was identically associated with the 
original complaint in the mind of the patient 
and doctors. 

These circumstances point out the com- 
plexity of associated pathologic conditions in 
one patient that have no relationship to like 
causes. They did have a relationship to the 
patient’s interpretation of symptoms. This 
complication marks another type of pathologic 
condition difficult to find either by x-ray or 
surgery. Intussusception is also difficult to 
locate when it is incomplete or temporary. 
Unless it is anticipated and routinely searched 
for, it can easily be missed. 

The treatment of peritonitis and its after- 
math of adhesion fixations can be most 
complex. Intussusception is another added 
complication. 
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Gastric Diverticula and Massive 
Gastrointestinal Hemorrhage 


B. Cosman, M.s., New York, New York, J. KELLum, m.p., Cambridge, Obio, 
AND H. KinGsBury, M.D., New York, New York 


From the Division of Surgery, The Roosevelt Hospital, 
New York, New York. 


—— gastric diverticula are relatively rare 
and are considered to be congenital in 


. origin. These lesions, usually producing no 


symptoms, are discovered only incidentally, and 
such symptoms as may occur are non-specific. 

In a review of the literature up to 1951 
Palmer [1] discussed a group of 138 patients in 
which a diverticulum seemed to be the source 
of symptoms. Simple epigastric distress and 
pain in the lower portion of the chest were the 
most common presenting complaints in these 
patients. Serious symptoms, such as acute per- 
foration and hematemesis, were extremely un- 
common. In fact, hematemesis occurred in only 
three of the cases. The infrequency of this 
symptom, as reported by Palmer and other in- 
vestigators, has led to the general conclusion 
that serious hemorrhage associated with gastric 
diverticula is rare. Because of its rarity, a case 
of massive and recurrent hemorrhage associated 
with a gastric diverticulum is presented herein. 
It serves to illustrate the relation between this 
lesion and gastrointestinal bleeding. 


CASE REPORT 


The patient, a seventy-three year old white 
man, was admitted for the first time to the 
Roosevelt Hospital, with the chief complaint of 
hematemesis. He reported that he had been in 
good health until eleven years previously, at 
which time he had had a single episode of 
vomiting bright red and clotted blood. He had 
not sought medical aid at that time, had been 
“‘dizzy”’ for one week and had then recovered. 

The patient was perfectly well and without 
gastrointestinal discomfort until seven years 
before admission, when once again there was a 
sudden onset of hematemesis and tarry stools. 
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On this occasion he was hospitalized, and find- 
ings on physical examination included emphy- 
sema and a liver palpable four fingerbreadths 
below the costal margin. Two days after ad- 
mission he had a sudden hematemesis of 
1,000 cc. of bright red blood and was given 
multiple transfusions. After cessation of the 
bleeding a gastrointestinal series was obtained 
which showed only what was interpreted to be 
a small hiatus hernia. Multiple studies failed to 
reveal esophageal varices although their pres- 
ence had been thought likely. 

The patient was well until one year prior to 
the present admission, at which time he was 
again hospitalized for.examination because of a 
serious loss of weight. Thorough examination 
revealed pulmonary emphysema, arterioscle- 
rotic heart disease and diverticulosis coli, as 
well as a diverticulum of the stomach which 
measured 2 cm. and projected from the lesser 
curvature near the fundus. Cirrhosis and eso- 
phageal varices were specifically suspected to be 
present in view of the patient’s past history, 
but no evidence of them was found. His loss of 
weight was considered to be related, in part, to 
emotional factors. 

At the time of admission to Roosevelt Hos- 
pital the patient did not report any symptom 
other than bleeding. Three hours previously he 
had awakened from sleep with a feeling of 
nausea and had had a sudden onset of hema- 
temesis. Two more episodes of bleeding oc- 
curred, including one while the patient was 
under observation in the Accident Room, with 
a total estimated loss of 2 pints of blood. 

On admission the patient was thin but well 
developed, in no acute distress and with no 
abdominal tenderness. His blood pressure was 
100/60, his pulse 80 with occasional premature 
ventricular contractions, and his respirations 
15 per minute. The liver was two fingerbreadths 
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Fic. 1. X-ray showing diverticulum at the gastro- 
esophageal junction. 


down, soft and non-tender. Laboratory studies 
gave the following results: hemoglobin, 10.5 
gm. per cent; hematocrit, 31 per cent; urine, 
negative; blood urea nitrogen, 35.8 mg. percent; 
alkaline phosphatase, 2.14 Bodansky units; total 
bilirubin, 1.16 mg. per cent; bromsulphalein re- 
tention, 5.2 per cent; albumin, 3.68 gm. per 
cent; globulin, 1.16 gm. per cent; thymol tur- 
bidity test, negative; and blood type, A B 
positive. 

Dextran Iv was administered to the patient. 
About four hours later the hemoglobin fell to 
9.6 gm. per cent and the hematocrit feli to 29 
per cent. There was no change in vital signs 
and no repetition of hematemesis. The patient 
received 1,000 cc. of blood in the next twelve 
hours, after which the hemoglobin rose to 11 
gm. per cent and the hematocrit to 33 per cent. 

On the morning of the second hospital day 
the patient had two tarry stools, and after the 
second, his blood pressure fell to 80/60. Shock 
blocks were used and blood was again started, 
with quick return of vital signs to previous 
levels. At this time the hematocrit was noted 
to be down to 27 per cent. The patient received 
another 1,000 cc. of blood in the next six’ hours 


Fic. 2. X-ray showing incomplete filling of duodenal 
bulb and first portion of duodenum. 


and an emergency gastrointestinal series was 
performed. Examination of the esophagus failed 
to reveal any evidence of varices or hiatus 
hernia; however, a diverticulum was noted in 
the stomach at the gastroesophageal junction. 
(Fig. 1.) Some coarse mucosal folds in the 
greater curvature were also noted. The 
duodenal bulb did not fill completely in its 
apical portion and the first part of the duode- 
num also filled poorly. (Fig. 2.) On initial 
reading, ulceration on the greater curvature of 
the stomach was suspected. With the possible 
presence of ulceration and in view of the pa- 
tient’s age, his apparent continued hemorrhage 
and the difficulty of obtaining his blood type, 
it was decided to perform an exploratory 
celiotomy. 

At operation on the afternoon of the second 
hospital day the abdomen was entered through 
a long midline incision. Exploration revealed no 
gross abnormality of the stomach, and the 
duodenum was soft and without scarring. 
External inspection showed blood in the 
terminal ileum and colon but nowhere else. The 
stomach, opened by a long gastrotomy incision, 
showed some increase in size and number of 
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Fic. 3. Wall of diverticulum showing gastric mucosa, muscular tissue, wide- 
spread hemorrhages, and marked focal lymphocytic reaction. 


rugal folds with considerable mucosal injection; 


‘however, no active bleeding points were noted. 


No abnormality was felt in the duodenum and 
pyloric ring, which were palpated from within 
and from without. The gastrotomy was then 
continued up to within 1 inch of the cardia, the 
area of the suspected diverticulum, which was 
found at about 2 cm. from the lesser curvature 
and high on the stomach near the gastro- 
esophageal junction. 

To permit visualization and to increase ac- 
cessibility, the lesser sac was entered and the 
greater curvature was liberated up to the 
esophagus. The interior of the relatively broad- 
mouthed diverticular sac was seen to be studded 
with grossly hemorrhagic areas, although active 
bleeding was not seen. This finding and the 
absence of other pathologic factors indicated 
without the slightest doubt that the divertic- 
ulum was the source of the hemorrhage. 

The diverticulum was bound against the 
stomach wall by serosal covering and it was 
difficult to dissect it free. However, it was 
found possible to invert the diverticulum into 
the stomach, and once inverted, it was excised. 
The gastric wall defect was closed in two layers, 
the inner with continuous chromic catgut and 
the outer with interrupted silk. The gastrotomy 
was closed similarly and the abdominal wound 
repaired. 


The pathologic report showed that the 
diverticulum measured about 3.5 cm. in diam- 
eter, with a roughened lining and outer smooth 
surface; that multiple crevices, hemorrhagic in 
appearance, were present in the mucosa; and 
that the wall of the diverticulum measured 
about 2 mm. in thickness. On microscopic sec- 
tion the diverticular wall was shown to consist 
of gastric mucosa and some muscular tissue, 
with widespread fresh hemorrhages and marked 
focal lymphocytic reaction. (Fig. 3.) Diagnosis 
was “‘gastric diverticulum with hemorrhage 
and chronic inflammation of diverticular wall.” 

Generally, the patient did well after surgery. 
He was out of bed by the third day and afebrile 
and without symptoms by the twelfth post- 
operative day. He was discharged on the six- 
teenth postoperative day with a diagnosis of 
gastric diverticulum and gastrointestinal hemor- 
rhage, arteriosclerotic cardiovascular disease, 
chronic bronchitis and pulmonary emphysema, 
and mild diabetes mellitus. At the time of dis- 
charge the hemoglobin and hematocrit were 
13.2 gm. per cent and 40 per cent respectively. 


COMMENTS AND CONCLUSIONS 


On the basis of location and general appear- 
ance, the case presented herein belongs in the 
category of true diverticula. True and false 
gastric diverticula are distinguishable by cer- 
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tain specific characteristics. False diverticula 
may be located in any part of the stomach, may 
be multiple and are the result of processes 
which cause traction and tenting-out of the 
stomach against an adjacent organ. They may 
also be the result of incompletely perforating 
processes which leave pouch-like x-ray defects. 
True diverticula are apparently congenital 
lesions which appear more frequently as single 
lesions and are seen, for reasons not yet fully 
known, on the posterior gastric wall about 2 cm. 
from the esophagastric junction and 3 cm. from 
the lesser curvature. 

Gastric diverticula are rarely included in the 
differential diagnosis of gastrointestinal bleed- 
ing because of their relative infrequency. Feld- 
mann [2] found an incidence of 0.02 per cent at 
autopsy, and a range of 0.0043 to 0.015 per cent 
has been reported among general hospital ad- 
missions [1,3]. In routine gastrointestinal series 
a range of 0.043 to 0.1 per cent has been noted 
[1,4]. 

Although massive hemorrhage in connection 
with gastric diverticula is rare, bleeding is 
thought by some investigators to be the most 
frequent of the serious complications of diver- 
ticula which produce symptoms [5]. The 
authors of the present report, however, con- 
sider the basis for this impression somewhat 
tenuous. In reviewing 124 cases comprising 
eight separate series since 1938, it was found 
that melena or hematemesis, or both, were 
present in eighteen cases. In only three of 
these, however, did an operation rule out the 
presence of lesions other than a diverticulum. 
For example, in one report [3] eight of twenty- 
six patients had a history of hematemesis or 
melena, but six of the eight patients had asso- 
ciated gastrointestinal lesions which might have 
been the site of loss of blood; operations were 
not performed in the other two cases. 

The frequency of gastrointestinal lesions in 
association with gastric diverticula has been 
noted by many authors. However, this finding 
may represent an artifact of selection, as sug- 
gested by the much higher incidence of diver- 
ticula found in routine gastrointestinal series 
than that in general hospital admissions. 

It must be further noted that no case has 
been reported of a true gastric diverticulum 
found bleeding actively at the time of surgery. 
In the case reported herein there was no active 
bleeding, although the mucosa of the diver- 
ticulum was hemorrhagic. In one reported case 
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[4] bleeding was noted at the time of gastros- 
copy. The mechanism of diverticular bleeding 
has been thought to begin with stasis of food 
particles in the pouch, which leads to irritation 
and diverticular inflammation. Pathologic re- 
ports on excised diverticula [1] frequently indi- 
cate inflammatory change, as was true in the 
present case. Hemorrhage in the diverticular 
wall has also been reported [7]. 

It seems reasonable to conclude that while 
gastric diverticula may bleed, the diagnosis of 
a bleeding diverticulum is largely one of infer- 
ence and exclusion. Exploratory celiotomy 
seems necessary in order to rule out the pres- 
ence of other lesions. In the absence of this 
procedure the diagnosis must remain in doubt. 
The findings that operative exploration of our 
patient revealed seem to substantiate our con- 
clusion that the diverticulum was the bleeding 
site. Furthermore, the similarity of previous 
bleeding episodes in our patient suggests, 
although it by no means proves, that the 
diverticulum was the site of recurrent hemor- 
rhage. In this, our case parallels the one re- 
ported by Brown in 1938 [6]. 

The treatment of gastric diverticula is not 
discussed herein, as it is a topic beyond the 
scope of this report. Advocates of simple ex- 
cision [8] and of closed inversion [g] have ad- 
vanced reasons for their methods of choice. 
More recently, an abdominothoracic approach 
[7] has been urged as being superior to the 
abdominal exposure. The treatment of our pa- 
tient represents the solution of a specific prob- 
lem rather than a general approach to the 
treatment of gastric diverticula. In reviewing 
the steps of our treatment it was found neces- 
sary to open the stomach in order to rule out 
the presence of bleeding lesions other than the 
diverticulum. It was then found easier to in- 
vert the diverticulum and excise it from within 
the stomach, rather than obtain exposure of it 
outside the stomach. Excision seemed indicated 
in view of the fact that the diverticulum was the 
apparent source of recurrent hemorrhage. 


SUMMARY 


1. An unusual case of massive and recurrent 
bleeding from a gastric diverticulum in which 
celiotomy was performed has been presented, 
and a review of the literature has been given. 

2. Although minor gastrointestinal bleeding 
is often ascribed to those gastric diverticula 
that produce symptoms, the evidence for this 
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view has been shown in this report to be less 
well established than commonly thought. 

3. It has been pointed out that the diagnosis 
of bleeding gastric diverticulum can be made 
only after the exclusion of other more common 
lesions. 

4. Celiotomy is probably necessary before 
the exclusion of other lesions can be said to be 
complete. 
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Leiomyoma of the Epididymis 


Victor R. JABLOKow, M.D., Detroit, Michigan, AND WILLARD C. MEYER, M.D., 
Evanston, Illinois 


RIMARY tumors of the epididymis are very 

rare, as evidenced by the report of Longo, 
McDonald and Thompson [1], who collected a 
total of 134 proved cases of tumors originating 
in the epididymis up to 1949. Of these cases, 
ninety-eight tumors were benign and thirty-six 
were malignant. The most common benign 
tumor was adenomatoid tumor or mesothe- 
lioma. The next most common tumor was 
leiomyoma, which represents 10 per cent of the 
cases. The authors added nineteen such benign 
tumors from their clinic to those collected from 
the literature. Of their nineteen cases, two were 
leiomyomas and the remaining seventeen were 
adenomatoid tumors. 


CASE REPORT 


A fifty-nine year old white man was ad- 
mitted to the St. Francis Hospital because of a 
scrotal mass on the left side. He had first 
noticed the mass inadvertently ten years prior 
to this admission. The mass had progressively 
increased in size and was not accompanied 
with pain. There was no history of venereal 
disease or trauma to the area. On physical 
examination the patient’s general physical 
status was excellent. In the left scrotal com- 
partment a palpable mass approximately 4 to 
5 cm. in diameter was found which was hard, 
movable, non-translucent and non-tender. The 
mass seemed to be attached to the left testicle. 
The preoperative diagnosis was that of a tumor 
mass in the left scrotal compartment, probably 
a spermatocele. 

The operative findings revealed the tunica 
vaginalis to contain an enlarged amount of 
fluid compatible with a low grade hydrocele. 
Adjacent to the lower pole of the left testis and 
contiguous with the tail of the epididymis was 
a hard, nodular mass approximately the size 
of a walnut. It was well circumscribed and 
encapsulated. The mass was dissected from the 
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surrounding cord structures and testis, and 
was removed without difficulty. The lower pole 
of the epididymis and a segment of the vas 
deferens were sacrificed to provide wide exci- 
sion. Frozen section of the tumor was reported 


Fic. 1. Leiomyoma of the epididymis; cut surface of 
gross specimen. 


as a leiomyoma. The testicle was left intact 
and returned to the scrotum. The patient had 
an uneventful recovery and was discharged 
six days later. 

Pathologic examination revealed a mass 
4.2 by 3.0 by 2.7 cm. in diameter, weighing 
21.5 gm. The firm, oval tumor showed a whitish 
gray to light brown outer capsule. The cut 
surface was gray-white, glistening and some- 
what bulging, showing whorled trabeculations. 
(Fig. 1.) Grossly it resembled the leiomyoma 
of the uterine musculature. Histologic report 
revealed the tumor to be encapsulated and 
composed of interlacing bands of smooth muscle 
tissue with interspersed areas of dense fibrous 
tissue. (Fig. 2.) The individual cells were 
spindle-shaped, well differentiated and did not 
present anaplasia or other characteristics of 
malignant change. Routine hematoxylin-eosin, 
Masson’s trichrome, Mallory’s connective- 
tissue (Krichesky’s modification) and Van 
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Fic. 2. Microscopic section of the tumor showing interlacing bands of smooth 
muscles. Low power photomicrograph. 


Gieson’s connective-tissue stains were done and 
confirmed the diagnosis of the leiomyoma. 


COMMENTS 


Leiomyomas of the epididymis are thought 
to originate from the smooth muscle fibers of 
this structure. However, Rubaschew [2] in 1926 
maintained that leiomyomas should not be con- 
sidered primary in the epididymis because they 
take origin from contiguous tissue. He pointed 
out that tumors of the epididymis may origi- 
nate from: (1) cells of embryonal tubules, (2) 
the wolffian or myotome anlage, and (3) ad- 
jacent stromal tissues such as blood and 
lymphatic vessels, fat and fibrous tissue. The 
usual presenting complaint in benign tumors 
of the testis, or particularly of the epididymis, 
is painless, gradual enlargement of a scrotal 
mass. Occasionally, intermittent pain with 
radiation to the groin, abdomen and back is 
present. In many cases there is an associated 
hydrocele of the tunica vaginalis. The diagnosis 
of this type of tumor has not been made pre- 
operatively in the reported cases in the litera- 
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ture. Friedman and Grayzel [3] state that “No 
case of recurrence following removal has been 
reported nor has there been any instance of 
malignant change in the tumor.” 


SUMMARY 


A case of leiomyoma of the epididymis has 
been presented. Tumors of this kind are very 
rare, and less than twenty cases have been 
reported to date. It is believed that all masses 
in the scrotal compartment should be explored 
if there is any question regarding their nature. 
Occasionally, rare benign tumors of the scrotal 
contents are found; however, the grave progno- 
sis of malignant types makes exploration 
obligatory. 
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REMOVING A SURGICAL HAZARD 


Nilevar’ Reverses Protein Depletion 


“Because of extreme protein losses’ during all phases of body 
stress, preoperatively, during surgery and postoperatively, every 
attempt must be made to maintain a positive nitrogen balance.” 


NITROGEN BALANCE | 
IN MAJOR SURGERY’ 


Nilevar 
Patients 


Control 
Patients 
(without . 
Nilevar) 


“Loss” and “lack” hypoproteinemia’ frequently 
occur in the surgical patient. Factors which in- 
crease nitrogen loss may be direct as in hemor- 
rhage from peptic ulcer or loss of serum from 
burned surfaces. On the other hand, hypopro- 
teinemia may develop in surgical patients because 
of their inability to ingest or to assimilate suffi- 
cient nutriment. 


When protein depletion exists, complications 
may follow such as delayed wound healing, sec- 
ondary infection or delayed convalescence. 


Nilevar (brand of norethandrolone),.a new 
anabolic steroid, has demonstrated its capacity 
to reverse, or to diminish rapidly and effectively, 
the excessive protein catabolism and nitrogen loss 
accompanying major surgical procedures. 

Nilevar is unique because its action is specific; 
it provides protein anabolic activity without the 
disadvantage of significant androgenic effect. 


In addition to its use both preoperatively and 
postoperatively, Nilevar is indicated in all condi- 
tions in which excessive protein catabolism (ni- 
trogen loss) hinders or delays convalescence, 
including the following: Chronic illnesses and 
wasting diseases such as carcinoma, tuberculosis 
or anorexia nervosa; underweight or poorly nour- 
ished individuals; in recovery from severe acute 
illness such as pneumonia; recovery phase of 
severe burns and trauma; premature infants. 


The daily adult dosage is three to five Nilevar 
tablets (30 to 50 mg.). For children the daily 
dosage is 1 to 1.5 mg. per kilogram of body 
weight; if given to prepuberal children for more 
than ten days this dosage should be reduced to 
0.5 mg. daily. Individual dosages depend on the 
need for and the response to therapy. G. D. Searle 
& Co., Chicago 80, Illinois. Research in the Serv- 
ice of Medicine. Complete bibliography supplied 
on request. 


1. Research in the Service of Medicine, Vol. 45, pp. 14-15. 
2. Sadove, M. S., and Cross, J. H.: The Recovery Room 
—Immediate Postoperative Management, Philadelphia, 
W. B. Saunders Company, 1956, p. 162. 


3. Rhoads, J. E.: Collective Review: Protein Nutrition in 


Surgical Patients, Internat. Abstr. Surg %4:417 (May) 1952. 
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A PRACTICAL ADVANCE 


SODIUM 


in thiobarbiturate anesthesia 


efor oral surgery and related E.N.T. procedures 
eoutpatient clinic surgery eoffice instrumentation and biopsy 
epsychiatric electronarcosis and other treatments 


e orthopedic and fracture procedures in the clinic 


and many other situations 
in which advantageous use can be made of 
**,.-the shortest-acting thiobarbiturate so far....’’* 
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--- Gistinetive among thiobarbiturates 
for its briefer action and _ 
lesser tendency to accumulation 


NERAVAL is detoxified and eliminated faster than thiopental Bibliography: 
or thiamylal.’*> With NERAVAL, therefore, there is prompt, (2) Boone, Mules, 
lucid awakening and a more rapid, notably more complete tine, 
recovery than with other intravenous anesthetics.**** Hoto 
.3:244, 1954. (3) Mersch, 
This characteristically swift NERAVAL recovery renders A. ; Clari D’A., and 
thiobarbiturate anesthesia pleasant for the patient and Bicker 
practical for the physician. For the patient—less postoperative Sy ot = 
“hangover” depression and incapacity; for the physician— Irvine D.; 
less need of postanesthetic supervision and attention."** Use of W. Pharmacol, & 
simplifies the procedure and makes it more widely (6) Avan 
convenient for medical practice. ee 


therapy, Paper presented at 


Since NERAVAL has lower milligram potency than earlier SS ae 
thiobarbiturates, it permits very quick lightening of anesthesia 1906. Ct) Reiferscheid MM 
and requires higher dosage for equivalent anesthetic effect. eke aoe Mien, 


79:638, 1954. (8) Houde, J.; 
Hudon, F, and Jacques, $ 
Neraval (methitural 
sodium), Paper presented at 
Canad. Anaesth 


Packaging: 
Quebec City, B Q., 


NERAVAL Sodium Sterile Powder: 


vials of 1 Gm. and 2 Gm., boxes of 6 and 25; May’ 5, 1966. 
vial of 5 Gm., boxes of 1 and 25. Jane : 


SCHERING CORPORATION 
Bloomfield, New Jersey 
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SOY-DOME cremez 


INCORPORATED 
IM EXCLUSIVE 


MANTLE 


VEHICLE 


66th YEAR OF PUBLICATION 


The Leading Independent Surgical Journal 


PRESENTS THE PAPERS OF ... 


The American Association 
for the Surgery of Trauma 


The Pacific Coast Surgical Association 
START YOUR SUBSCRIPTION WITH THIS ISSUE 


The American Journal of Surgery 
49 West 45th St., New York 36, N. Y. 


Please enter my subscription to The American 


Journal of Surgery. Yearly $15.00 U.S.A—$16.00 
Canada—$17.00 Foreign 


The American Society of 
Maxillofacial Surgeons 


OTHER REGULAR FEATURES . 


| 

Modern Operative Technics 


Practical Surgical Suggestions 
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How to get your patient 


from operating table to dinner table 


in less time 


WIGH CALORIE SOLUTION 
igen” 5 


LITER 


Amigen 800 


‘Intravenous protein omer | when properly used, not 
only does not compete with oral feeding, it actually 
encourages and facilitates resumption of the normal 
method of eating temporarily interrupted by surgical or 
other disease.’’* 


Expediting the return to normal oral diet, Amigen 800 
may supply daily as muchas... 


calories 
--.112.5 grams of protein 
all essential electrolytes 
without excess fluid 


Intravenous administration of Amigen 800 minimizes 
or prevents protein depletion and negative nitrogen bal- 
ance when patients are unable to eat. Not infrequently, 
a few days of Amigen 800 therapy produces sufficient 
nutritional improvement so that oral feeding can be 
resumed earlier and normalized sooner. ; 

For further information about Amigen 800 write to 
Parenteral Products, Mead Johnson, Evansville 21, Ind. 


*Elman, R.; Protetn Needs in Surgical Patients, J. Am. Dietetic Assn. 32;524 
(June) 1956. 


MEAD JOHNSON 


SYMBOL OF SERVICE IN MEDICINE 
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first choice 
for what’s new 


urgery 


You, too, will find this authoritative, independent journal a leader for 
first reportings of what’s new in general and specialized operative 
techniques. This practical journal presents regularly a treasury of 
skillfully executed illustrations, feature articles and important sym- 
posiums. Publishes the papers of Trauma, Maxillofacial and Pacific 
Coast societies. Edited by a board of internationally distinguished 
surgeons. Subscribe now, 12 months, U.S.A. $15.00, Canada?$16.00, 
Foreign $17.00. 


The American Journal of Surgery 
. ‘OF THE YORKE GROUP 


Publishers of The American Journal of Medicine, The American Journal of Clinical Nutrition, Modern Drugs. 
49 West 45th Street, New-York 36, N. Y. 
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MORCH PISTON RESPIRATOR 


For continuous mechanical hyperventilation 
(As described in Armamentarium Vol. Il—No. VIII) 


Ask for your copy 


A simple, dependable unit, especially 
valuable in prevention of paradoxical 
respiration in crushing injuries of the 
chest; also in postoperative respira- 
tory insufficiency, poliomyelitis, brain 
injuries, barbiturate poisoning. Blows 
humidified air into patient's lungs, 
with or without added oxygen. Ex- 


halation valve prevents re-breathing. 
Only two simple adjustments—for 
rate and volume. Hand bellows for 
continuous operation in case of 
power failure or while transporting 
patient. Compactly assembled in 
clear plexiglas case, on rollers. 


AS-1665—Each (with two exhalation valves) $1,290.00 


MORCH SWIVEL 


TRACHEOSTOMY TUBE 


(for use with MORCH 
PISTON RESPIRATOR) 


Modified standard Jackson trachea tube with 
swiveling T-piece for reliable connection be- 
tween tracheostomy tube and respirator. Pre- 
vents inadvertent rotation and twisting of 
tube . . . does not reduce airway at any 
point . . . permits easy aspiration of secre- 
tions. May be boiled or autoclaved. Tube Size 
4 (BE-214) and Tube Size 6 (BE-216) Each 
$20.50; Tube Size 8 (BE-218) Each $22.50. 


WELLER CO. 


South Honore Street 
Chicago 12, Illinois 
Dallas * Houston ® Los Angeles ® Rochester, Minn. 
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THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


OBSTETRICS AND 
GYNECOLOGY 


A two months full time course. In Obstetrics: lectures, prenatal 
clinics; witnessing normal and operative deliveries; operative 
obstetrics (manikin). In Gynecology: lectures, touch clinics; wit- 
nessing operations; examination of patients pre-operatively; fol- 
low-up in wards post-operatively. Obstetrical and gynecological 
pathology. Anesthesia. Attendance at conferences in obstetrics 
and gynecology. Operative gynecology (cadaver). 


PROCTOLOGY AND 
GASTROENTEROLOGY 


A combined course comprising attendance at clinics and lectures; 
instruction in examination, diagnosis and treatment; witnessing 
operations; ward rounds, demonstration of cases; pathology; 
radiology; anatomy; operative proctology on the cadaver at- 
tendance at departments and general conferences. 


DERMATOLOGY AND 
SYPHILOLOGY 


A three pa course fulfilling all the requirements of the American 
Board of Dermatology and Syphilology. Attendance at depart- 
mental and general conferences. 


PRACTICAL 
ELECTROCARDIOGRAPHY 


A two weeks part time elementary course for the practitioner 
based upon an understanding of electrophysiologic principles. 
Standard, unipolar and precordial electrocardi phy of the nor- 
mal heart. Bundle branch block, ventricular hypertrophy, and 
myocardial infarction considered from clinical as well as electro- 
cardiographic viewpoints. Diagnosis of arrhythmias of clinical sig- 
nificance will be emphasized. Attendance at, and participation in, 
sessions of actual reading of routine hospital electrocardiogiams. 


FOR INFORMATION ABOUT THESE AND OTHER COURSES ADDRESS 
THE DEAN, 345 West 50th Street, New York 19, N. Y. 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


INTENSIVE POSTGRADUATE COURSES 
STARTING DATES—SUMMER-FALL, 1957 


SURGERY—Surgical Technic, Two Weeks, August 
19, September 16 
om rd of Colon & Rectum, One Week, Septem- 

1 

Basic Principles in General Surgery, Two Weeks, 
October 14 
Surgical Anatomy & Clinical Surgery, Two Weeks, 
September 30 
Treatment of Varicose Veins, September 9 
Fractures & Traumatic Surgery, Two Weeks, 
October 21 
Thoracic Surgery, One Week, October 7 
Esophageal Surgery, One Week, September 30 
General Surgery, Two Weeks, September 23; One 
Week, October 28 


GYNECOLOGY & OBSTETRICS—Office & Opera- 
tive Gynecology, Two Weeks, September 16 


Vaginal Approach to Pelvic Surgery, One Week, 
September 9 


General & Surgical Obstetrics, Two Weeks, Sep- 
tember 30 : 


MEDICINE—General Review Course, Two Weeks, 
September 23 
Electrocardiography & Heart Disease, Two Weeks, 
October 7 
Hematology, One Week, September 9 


RADIOLOGY—Diagnostic X-Ray, Two Weeks, Sep- 
tember 16 
Clinical Uses of Radioisotopes, Two Weeks, 
October 7 
Diagnostic X-Ray, Clinical Course, by appoint- 
ment 


CYSTOSCOPY—Ten-Day Practical Course by 
appointment 


UROLOGY—Two-Week Intensive Course October 7 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 


Address Registrar, 707 South Wood Street, Chicago 12, Illinois 
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MORE CONSISTENTLY EFFECTIVE 


COMBATS MOST CLINICALLY IMPORTANT PATHOGENS 


Li SENSITIVITY OF 3 SEROTYPES OF E. COLI TO CHLOROMYCETIN 


AND THREE OTHER MAJOR BROAD-SPECTRUM ANTIBIOTICS* 


SEROTYPE! (27 STRAINS) 


CHLOROMYCETIN 100% 


ANTIBIOTIC A 85% 


SEROTYPE Ii (36 STRAINS) 


SEROTYPE Ill (69 STRAINS) 

ANTIBIOTIC B 75% 


*This graph is adapted from Metzger, W. I., & Jenkins, C. J., Jr.: Pediatrics 18:929, 1956. 
Inhibitory concentrations were 12.5 mcg. or less. 


CHLOROMYCETIN (chloramphenicol, Parke-Davis) is a potent therapeutic 
agent and, because certain blood dyscrasias have been associated 

with its administration, it should not be used indiscriminately or for minor 
infections. Furthermore, as with certain other drugs, adequate blood studies 
should be made when the patient requires prolonged or intermittent therapy. 


‘2 
: = PARKE, DAVIS & COMPANY - DETROIT 32, MICHIGAN 
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Ointment—trich in cod liver oil—to accelerate healing 


ive, non-irri 


This confirms previous findings regarding the 


efficacy of soothing, protect 


in conditions... diaper rash, 
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samples and new reprint! on request. 


DESITIN CHEMICAL COMPANY 


R 


Obstet. & Gyn., Oct. 1956. 


812 Branch Ave., Providence 4, 


1. Grayzel, H. G., and Schapiro, S. 


Western J. Surgery, 
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Nembu-Donna 


Nembutal® +- belladonna 


FOR PSYCHIC AND PHYSICAL RELIEF OF 


ABDOMINAL PAIN 


... there 

is a form 

of short-acting 
Nembutal 

for every need in 


barbiturate therapy 


Patient’s complaint: abdominal pain. Diagnosis indicates a 
G.I. disturbance. Is an antispasmodic, alone, enough for 
symptomatic relief? Probably not. 


To allay personal worry and uncertainty, the patient is in 
need of calming reassurance and, very likely, mild sedation. 
Acting on both the autonomic and central nervous systems, 
NEMBU-DONNA brings the patient almost immediate relief — 
mental, as well as physical. 


Combining Nembutal, to relieve psychic tensions, with 
Belladonna, to alleviate spasm and diminish the secretion of 
hydrochloric acid, NEMBU-DONNA is effective in treating 
spasm of functional or organic origin of the gastric cardia, 
pylorus, bile duct, colon or ureter. Quick symptomatic relief 
is attained in gastric ulcer, colitis, biliary spasm, cardiospasm, 
pylorospasm and various other conditions characterized by 
abdominal pain. 


Prescribe NEMBU-DONNA in spice-flavored 
elixir form, or in one of two capsule strengths. Obbott 
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after Mastectomy 


“surprisingly 
simple” 


breast 
form 


restores Normal Contour 
Natural Alignment 
Life-like Motion 
Self Confidence 


through balancing weight compensation 
and natural fluidity of motion 


adaptable to any brassiere, evei: bathing suit 


Recommended by leading doctors because of its ex- 
cellent cosmetic results and its ability to meet the 
patient’s previously overlooked physiological needs. 


Available in 24 sizes. Expertly fitted in leading 
Stores throughout the United States and Canada 
Patented U.S.A. & Foreign Countries 


IDENTICAL FORM, INC. 
17 West 60 St., New York 23, N.Y. 


Please send professional literature 
and list of authorized dealers. 


M.D. 


Address 


City B} 


Back. Jssues Wanted 


{MUST BE IN GOOD CONDITION) 


THE AMERICAN JOURNAL OF SURGERY 


will pay $1.00 per copy for 


the following issues: 


December 1946 


January 1947 
March 1947 


January 1948 
February 1948 


January 1951 


Send to 


The American Journal of Surgery, Inc. 
49 West 45th Street New York 36, N. Y. 
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a pause for reflection... Operation finished. You sit back and 
relax. Blockain* anesthesia lasted long enough with one small injection so that you 
were easily able to proceed from incision to closure without pause for reinjection. 
Longer anesthetic duration... You did that accurate reapproximation of skin 
edges without distortion from freshly introduced anesthetic. And more, Blockain 
persisted post op.—you had no complaints of uncomfortable splints, dressings or 
tender tissues. Rapid onset, too... You recall that the pre-incision wait was 
avoided. A case to remember: A 78-year-old patient, arteriosclerotic, poor liver 
function with a transcervical fracture of left femur, underwent a one-hour-and-20- 
minute operation, involving internal fixation of the fracture and the placement of a 
Smith-Petersen nail, with one injection of Blockain. Effect of anesthetic: “‘excel- 
lent.” Onset of anesthesia: “rapid.” Only 60 cc. of Blockain was used. A whiff of 
nitrous oxide was given at the time of actual hammering, to spare the patient emo- 
tional trauma. There were no side effects. BLOCKAIN, 30 cc., 0.5% (5 mg./cc.). 
Write GEORGE A. Breon & co., 1450 Broadway, N. Y. 18 for additional information. 


2-PROPOXY DERIVATIVE OF 2-DIETHYLAMINOETHYL 4-AMINOBENZOATE. BRAND OF PROPOXYCAINE HYDROCHLORIDE BREON. 
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Get practical help from the only publication today devoted entirely to 
applied nutrition. Let The American Journal of Clinical Nutrition help 
you with the éotal care of your patients under medical or surgical treat- 
ment. This authoritative journal covers all phases of nutrition, gives 
you up-to-date case history data, reportings of leading specialists, inte- 
grated world abstracts, practical guides, timely editorials, book reviews 
and outstanding news of the field. Subscribe now. 


One year (6 issues) U.S.A. $8.00, Canada $8.50, Foreign $9.00 


THE AMERICAN JOURNAL OF (\Jinical Nutrition 
of THE YORKE GROUP 


Publishers of The American Journal of Surgery, The American Journal of Medicine, Modern Drugs 
49 West 45th Street, New York 36, N. Y. 
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pro b i e Nl «s How to protect the fresh surgical wound when 
early hydrotherapy is indicated. 


solution Dress with Aeroplast. 


The plastic film formed by Aeroplast spray-on surgical 
dressing cannot be dissolved by water. Aeroplast 
dressing allows the patient the full benefits of 
hydrotherapy without maceration and consequent 
retardation of wound healing. Few redressings are 
needed. Healing progress is easily observed through 
the transparent film. 


Aeroplast plastic surgical dressing is a versatile 
instrument which the imaginative surgeon can use 
to solve other difficult or unusual dressing problems. 


For successful use of Aeroplast, the aerosol con- 
tainer should be held at least 10 or 12 inches away 
from the area to be dressed. Then spray it on lightly 
—just a swish over the wound—and let it dry for 
30 seconds. Apply two more times, still allowing 
sufficient time for drying and still at a distance of 
10 or 12 inches. Don’t expect to see a heavy, thick 
film. Three, light quick sprays form a film which, 
although transparent and barely visible, is an effi- 
cient surgical dressing and bacterial barrier. 


If hemostasis is incomplete, a single layer of 
gauze may be placed along the incision while the 
first spray of Aeroplast is still sticky. Then continue 
technic as above. 


Use of Aeroplast in both operative and traumatic surgery has been 
widely documented. May we send you reprints and literature? 
AEROPLAST CORPORATION, 420 DELLROSE AVENUE, DAYTON 3, OHIO 


*AEROPLAST— plastic surgical dressing 


BRAND OF VIBESATE 
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The Depend- 
able Original 


Adhesive 
Bandage 


ABORATORIE 


SOUTH NORWALK, CONN., 


every physician makes use of nu- 
tritional principles and practice in his 
daily work. This is the point of view 
underlying The American Journal of Clin- 
ical Nutrition which conceives of nutrition 
as an adjunct in the total care of every 
patient. Cutting across arbitrary boun- 
daries of specialties, nutrition is used by 
internist, surgeon, pediatrician and obstetri- 
cian alike. It has been called “the corner- 
stone of preventive medicine, the hand- 
maiden of curative medicine, and the re- 
sponsibility of every physician.” 

As part of our objective of integrating 
modern concepts of nutrition into clinical 
practice, The American Journal of Clinical 
Nutrition features a series of authoritative 
articles in the field of diet therapy. Written 


ELASTOPLAST 


Molds and holds to any contour . 
E-L-A-S-T-1-C motion... 
compression . . 
most comfortable dressing in private and hospital 
practice. Available at your dealer in widths of 1, 2, 
234, 3, 4, 5 and 6 inches, 3 yards long (slack). 


* Elastoplast is also available in convenient unit dressings and compresses. Write for literature. 


For 
Comfort... 


Neatness . . 


For 
Support ... 
Compression 


Trade Mark 

. Allows joint 
Provides firm support and controllable 
. Does not slip. Assures the neatest, 


PRACTICAL 
DIET THERAPY 


by eminently qualified experts in the field 
these concise, up-to-date reviews are pre- 
pared for the clinician in practice. The 
series has attracted considerable interest and 
in order to make this conveniently avail- 
able for reference and use the publishers 
have decided to reprint it in a combined 
form. This seminar on practical nutrition 
presents a point of view rarely found in tra- 
ditional textbooks or monographs. A glance 
at the wide gamut of topics listed in the 
table of contents will clearly illustrate the 
point previously made—that nutrition is 
part and parcel of all therapy. This anthol- 
ogy is presented, therefore, as a guide to 
better practice which is, after all, the goal 
of all medical workers. 


80 Pages—12 Charts 


PRICE $2.00 
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the logical 
combination for 
antibacterial 
therapy the phosphate complex of tetracycline 
and 
FOR INITIAL ANTIBIOTIC BLOOD LEVELS aie 
antifungal FASTER AND HIGHER THAN EVER BEFORE ee 
prophylaxis id 
antifungal activity of Mycostatin Ze 
FOR ADDED PROTECTION AGAINST aie 
MONILIAL SUPERINFECTION 
Squibb Tetracycline Phosphate Complex (Sumycin) + Nystatin (Mycostatin) ; vie : 
why should you prescribe it? pa 
Because it provides highly effective Ree 
broad spectrum antibiotic therapy for many ag PREY 
AND AT THE SAME TIME 


protects your patients against the monilial 
overgrowth so commonly observed during therapy 
with the usual broad spectrum antibiotics 


capsules 


(tetracycline phosphate complex equivalent to 250 mg. 
tetracycline hydrochloride, and 250,000 units Mycostatin): 
Bottles of 16 and 100. 


new...suspension. 


(cherry-flavored oil suspension containing tetracycline phos- 
phate complex equivalent to 125 mg. tetracycline hydro- 
chloride, and 125,000 units Mycostatin, per 5 cc.): 2-ounce 
bottles. 


Squibb Quality—the Priceless Ingredient 


in'®, AND ‘MY ® ARE SQUIBB TRADEMARKS 


» 
og 
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BER» 
SQUIBB 


By re-establishing the permeability of tissues 
and restoring local circulation, Parenzyme 
hastens resolution of inflammation and edema 
in phlebitis, ocular inflammations, trauma and 
ulcers (varicose, diabetic and decubitus). 

Dosage: 5 mg. (1 ml.) once or twice daily—twice daily 
in severe acute conditions until inflammation begins 


to subside. Use dry syringe. Injections should be very 
slow and deep intragluteally. 


Supplied: PARENZYME IN O1L—5 ml. multiple-dose vials 
(5 mg. purified crystalline trypsin/ml.); PARENZYME 
AQUEOUS—sterile multiple-dose vials, containing lyoph- 
ilized trypsin, 25 mg. plus 5 ml. vial of aqueous diluent. 


/ THE NATIONAL DRUG COMPANY 
Original Research i ‘ 
Philadelphia 44, Pa. 
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NEW 
Par m 
arenzyme 
| 
Aqueous 
provides the proven therapeutic 
efficacy of parenzyme a new 
aqueous menstruum: parenzyme 
aqueous otters xhese advantages 
minimal pain on injection 
no reactions gue to ol 
sensitivity 
minimal jocal tissue reaction 
easier tO inject 
easier t0 clean needles 
and syringes: 
ak 
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LIPO GANTRISIN 


a assures adequate blood levels around-the-clock 
... with only two doses daily 


: Description: Lipo Gantrisin provides the wide antibacterial spectrum of Gantrisin 
ian in a special vehicle. In this free-flowing, readily digestible vegetable oil emul- 
| sion the action of the drug is prolonged. With each dose therapeutic blood and 


urine levels of highly soluble Gantrisin are maintained over a period of 
twelve hours. 


Each teaspoonful (5 cc) of Lipo Gantrisin contains the equivalent of 1 Gm of 
Gantrisin. Lipo Gantrisin can be employed without alkalies and without danger 
of renal blocking or secondary fungus growth. 


Indications: Systemic and urinary infections due to streptococci, staphylococci, 
pneumococci, H. influenzae, K. pneumoniae, meningococci, E. coli, B. proteus, 
B. pyocyaneus, A. aerogenes, B. paracolon, and Alcaligenes fecalis. 


Dosage: Teaspoonfuls every 12 hours 


Children: 
20 Ibs Ya Caution: the usual precautions in 
40 lbs l sulfonamide therapy should be 
60 lbs 1% observed. 
80 lbs 2 

Adults: 


If required, the initial dose may be twice the amount of subsequent doses. Treat- 
ment should be continued until temperature has been normal for at least 48 hours. 


Supplied: Bottles of 4 and 16 oz. 


Lipo Gantrisin® Acetyl—brand of acetyl sulfisoxazole in vegetable oil emulsion 
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MODERN DRUG ENCYCLOPEDIA 
and modern drugs supplements $15 


The only three-year reference service of its 
kind with complete, authoritative data on 
new ethical drugs now completely revised 
in this, “better than ever’, 6th Edition. 
Prescription products, narcotics and ex- 


HANDSOMELY BOUND IN RED FABRIC CON- 
TAINS over 1500 PAGES, SIZE 6”x 914"x214” 


COMPLETE WITH GENERIC NAME INDEX 
AND SELF-PRONOUNCING DRUG LISTINGS 
e Over 50,000 
Physician, Pharmacist, Institution purchasers 
e Now required 
by Michigan State Board of Pharmacy 
e Recognized as leading reference text by College 
and University Schools of Pharmacy 
© 97.2% subscribers who receive it . . . use it 
© 89.8% keep it within finger-tip reach 


empt-narcotics are indicated for the first 
time. Here is your source for latest compo- 
sition, action, uses, supply, dosage—also 
cautions and contraindications of thou- 
sands of new drugs. 


MAIL THIS COUPON NOW 


DRUG PUBLICATIONS, INC. 

49 West 45th Street, New York 36, N. Y. 

Enclosed is the sum of fifteen dollars ($15.00** U.S.A.) 
for which please send me postpaid the Sixth Edition of the 
MODERN DRUG ENCYCLOPEDIA AND THERAPEUTIC 
INDEX plus the bi-monthly supplementary service, MOD- 
ERN DRUGS. Binder for supplements— $2.50 extra. 
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NOTES AND QUOTES 


A rapioLocic health handbook produced for 
use in training courses at the U. S. Public 
Health Service’s Robert A. Taft Sanitary En- 
gineering Center in Cincinnati is available to 
the public through the Office of Technical 
Services, U. S. Department of Commerce. 

The 356-page publication contains a glossary 
of radiologic terms and sections on physical, 
chemical and mathematical data, radioisotopes, 
decay, radioassay and radiation protection. A 
table of isotopes also is included. 

The volume, PB 121784 Radiological Health 
Handbook, by S. Kinsman and others, Robert 
A. Taft Sanitary Engineering Center, Public 
Health Service, U. S. Department of Health, 
Education, and Welfare, January, 1957, may 
be ordered from OTS, U. S. Department of 
Commerce, Washington 25, D. C. The price is 
$3.75. 


Some of the reasons why expenditures on medical 
care today actually represent a great savings of 
productive time, and even life, were presented 
recently at the Arizona Pharmaceutical Associa- 
tion annual convention by W. M. Simpson, Jr., 
Manager of the Western Section, Lederle Labora- 
tories Division, American Cyanamid Company. 

Mr. Simpson suggested that pharmacists learn 
the facts bebind the medical care dollar expendi- 
ture and then tell this story to their customers. 

“When you know all the facts, you can tact- 
fully remind a customer whose illness has been 
speedily cured by a new drug how fortunate be is 
to be living now and not a generation ago,”’ Mr. 
Simpson said. 

He pointed out that the best way to do this is to 
take every opportunity that the pharmacist bas to 
explain the advances in drugs and medical care to 
customers and neighbors. 

“If they (customers) realize that a portion of 
what they pay for a prescription goes for addi- 
tional research to assure better health for their 
children, or even for themselves, there will be no 
criticism of your charge,” the Lederle executive 
said. 

He pointed out that the more than $100 million 
that the pharmaceutical industry now spends an- 
nually on research is greater than the total outlay 
for medical research in Great Britain, and second 
only to that of the government of the United States. 

This research, although costly, bas produced 


the antibiotics that have lowered the death rate in 
pneumonia from one in three to one in twenty- 
five, and the cost from five weeks in the bospital at 
$1,000 to a few days at home with perhaps $30 
worth of drugs and a total outlay of only $100. 

Research also has produced antituberculosis 
drugs, antiepileptic agents, insulin, the tran- 
quilizers and steroid hormones, all of which bave 
radically reduced mortality rates and total medical 
care expenses. 

**As opportunities occur,” be said, “‘tell with 
pride the achievements of your profession and 
the pharmaceutical industry. In telling our story, 
people will not only think better of us, but may 
be encouraged to seek medical treatment oftener 
and more promptly and with great profit to 
themselves and the community.” 


CERTAIN groups of Australian aborigines live 
without clothes in spite of tropical temperature 
drops from go degrees during the day to some 
10 degrees above freezing at night. Their secret 
of survival is reduced sensitivity. 

Professor Peter R. Morrison of the Uni- 
versity of Wisconsin’s Zoology Department 
pointed out that the natives “‘are just less 
sensitive to sudden temperature shifts than 
other people.” 

He reported his findings to fellow scientists 
attending the annual meeting of the American 
Federation of Experimental Biologists. 

Professor Morrison had an opportunity to 
observe the natives on a government reserva- 
tion at Haast’s Bluff, a colony west of Alice 
Springs, while studying Australian wildlife 
during an academic leave in 1954. 

“These people are interesting because they 
aren’t bothered by cold nights—despite the 
fact that they wear no clothing,” he explained. 

He pointed out that there are three body 
adaptations which might ordinarily enable 
mammals of this type to survive these con- 
ditions. 

“‘One is simple natural insulation—skin tis- 
sues act as a buffering layer between the cold 
and the inner body.” 

The second would be increased production of 
body heat to counteract an increase in external 
cold. Neither of these applies to the Australian 
aborigines, Professor Morrison said. 

“These natives simply are not sensitive to 
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THE SURGEON’S MART 


RECOGNIZED BY NOTED SURGEONS 


3 AIN AND LEADING CLINICS 


INEXPENSIVE 
The predominant symptom for which a Graver THIN 
majority of patients seek medical help. FEATHERWEIGHT 


For nerve block control of neuralgic phases of 
somatic pain, SARAPIN, the aqueous non- 
toxic distillate of Pitcher Plant has been used 
successfully by clinicians throughout the coun- 
try for nearly a decade. 


erry Sleeve 
art An extensive discussion giving 
details of the technique of PERRY APPLIANCES 
found in our booklet “Sarapin uality—Comfort—Service—are the utmost importance in 
Injection Tect ique in Pain the manufacture of all Perry Products. eke mest 
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Control,” and is available on They oie been highly recognized since 1939. 4 Bee's 
Perry Slip-on Sleeves for preventing leakage of ileostomies aa 
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DE PUY NECTRAC 


Successful treatment for relief of 

pain resulting from complications in Be 

area of the cervical spine. The Nec Ni 


trac is inexpensive, easy to use in 
office, hospital or home. Hang on 


meter riven “Trestion SEEDS — APPLICATORS 
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NOTES AND QUOTES 


temperature changes,” he explained, “and no 
apparent changes in body metabolism occur to 
combat the cold.” 

He found that the internal body temperature 
of the natives fell nearly 4 degrees during the 
night while the average temperature of the skin 
decreased by only twice that amount. 

“The extremities have the greatest decrease 
in skin temperature,” he pointed out. ‘The 
mean skin temperature of the feet, for in- 
stance, fell some 13 degrees during the night.” 


Children with eczema can contract a serious and 
sometimes fatal disease from playmates who have 
been vaccinated for smallpox, a team of Duke 
University Medical School pediatricians warns. 

Drs. Benjamin A. Jobnson and Susan C. Dees 
outline steps for prevention of the disease, eczema 
vaccinatum, in a paper which won the Cooper 
Memorial Award for 1957. The award was pre- 
sented at the 103rd annual session of the Medical 
Society of North Carolina. 

Eczema vaccinatum, the Duke’ pediatricians 
explain, is a generalized spread of cowpox (the 
disease that produces a sore in an ordinary small. 
pox vaccination.) 

This can happen when a person with eczema 
or other skin disease comes in close contact with 
someone who bas been vaccinated. Also, a vac- 
cinated person with eczema can contract the dis- 
ease from bis own vaccination. 

Terming eczema vaccinatum a “lamentable 
and preventable disease,” Drs. Johnson and Dees 
offer these rules for its prevention: (1) A person 
with skin disease should not be vaccinated for 
smallpox. (2) A person who will be in close con- 
tact with anyone suffering from skin disease 
should not be vaccinated. (3) A vaccinated person 
should be considered a danger to anyone with skin 
disease until the scab bas fallen from the vaccina- 
tion site. 


IN a 1947 copyright, 25-page brochure on 
“The Scalp and Its Care” (a physician’s 
manual), the Schering Corporation has offered 
the medical profession a down-to-earth, sen- 
sible scientific monograph on this subject. It 
is well written and the colored illustrations are 
above average. If interested, write to: The 
Schering Corporation, 60 Orange St., Bloom- 
field, New Jersey. 


Deaths from barbiturate poisoning in the United 
States are on the increase, the Metropolitan Life 
Insurance Company’s statisticians report. In 
1955, the latest year for which complete data are 
available, accidental poisoning by barbiturates 
claimed 411 lives, as compared with 345 in 1954, 
337 in 1953, and 327 in 1952. This reverses the 
trend for the years immediately preceding. 

“Careless use of barbiturates, predominantly 
by adults, presents a difficult problem,” the 
statisticians observe. “‘With more stringent re- 
strictions being placed on their sale in many 
localities, it is not clear why the improvement in 
mortality which was recorded from 1949 to 1952 
bas not continued. It would seem that greater 
efforts should be made to acquaint the public 
with the dangers inberent in using such drugs 
carelessly.” 

About 30 per cent of all deaths from accidental 
poisoning by solids and liquids during 1955 were 
caused by barbiturates; this compares with nearly 
25 per cent for all other drugs and medicines. 
The remainder of the fatalities were caused by a 
variety of substances, including such poisons as 
wood and denatured alcobol, lead compounds, 
carbon tetrachloride, benzene, kerosene, the alka- 
lies and insecticides. 

Much can be accomplished in reducing the loss 
of life, the statisticians point out, by keeping 
drugs and medicines in properly marked con- 
tainers, by storing insecticides and disinfectants 
away from food and other edibles, and by keeping 
poisonous substances out of the reach of young 


children. 


Dr. Paut F. Russe.t of the Rockefeller Foun- 
dation was recently awarded the Darling Foun- 
dation Medal and a prize of 1,000 Swiss francs 
“for outstanding achievements in the control of 
malaria.” 

The award was made in Geneva at a plenary 
session of the World Health Assembly by its 
President, Dr. Sabih Hassan Al-Wahbi of Iraq, 
who said that this fifth award of the prize was 
made to one renowned in the field of anti- 
malaria work, trained for the task by Dr. S. T. 
Darling who was killed by accident in 1925 dur- 
ing a study miss:on of the League of Nations 
Malaria Commission and whose memory the 
prize perpetuates. 
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NEW 
© Comfort for patients 

© Convenience for Surgeons 
WRITE FOR DETAILS 


MANUFACTURING CO., WARSAW, IND. 


THE SURGEON’S MART 


FOR THE TREATMENT OF 


PRURITIS ANI... 
Write BSP Liquid 


Originally used as a preventative for 
bed sores, BSP Liquid has been recom- 
mended by proctologists as an effective 
treatment for Pruritis Ani, Available in 


4-0z. bottles. 


For samples and more information, please write: 


OTIS E. GLIDDEN & CO., INC, Waukesha 28, Wis. 


CAMP — ZIEMAN adjustable 
lymphedema arm sleeve 


Produces good results in 
cases following radical mas- 
tectomy. Completely adjust- 
able and comfortable. Elastic 
band prevents sleeve from 
falling at shoulder... de- 
tachable mitten facilitates 
easy laundering. Made for 
right and left arms in two 
lengths. 


CAMP water resistant 
abduction pillow 


For treatment of congenital 
hip dislocation by progres- 
sive abduction. Water resis- 
tant, removable, plastic cov- 
ered easily-laundered pillow 
held in the pocket of a soft, 
Dorene cotton bib. Conven- 
ient gripper snap fasteners. 
Provided with one pillow and 
two bibs. 


Ss. H. CAMP & COMPANY, Jackson, Michigan 
World's Largest Manufacturer of Supports and Appliances 


Do You Own a 


MODERN DRUGS Binder? 


Capacity 18 Issues. Price Prepaid $2.50 


This convenient Desk Reference Binder is bound 
in Red Fabrikoid and will hold eighteen issues of 
Modern Drugs. 


DRUG PUBLICATIONS, Inc., 49 W. 45th St., New York 36 


ROYAL 


COLOSTOMY and ILEOSTOMY 
APPLIANCES 


1. Light Weight 
2. Not Bulky 

3. Easily Applied 
4. No Cement 


5. Disposable Bags 

6. Big Night Bags 

7. Easy to Empty 

8. Non-irritating 
9. Odorless 


Write 


ROYAL SURGICAL APPLIANCE INC. 
622 Washington Sq. Bidg., Royal Oak, Mich. 


RADIUM 


RADON 


“ SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17, N.Y. 


MURRAY HILL 3-8636 
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NOTES AND QUOTES 


Discovery of a substance in the human blood 
stream believed to be the actual cause of bigh blood 
pressure and the search for a remedy were an- 
nounced by the Veterans Administration recently. 
The chemical substance, called hbypertensin, was 
isolated by a research group at the V. A. hospital 
in Cleveland, Obio. 

Now the V. A. researchers have started the 
quest for a chemical agent that will counteract 
bypertensin and thus check the disease which is 
man’s greatest killer. They are quick to point out, 
however, that a “‘cure”’ is still a thing of the future. 

Heading the group, according to Dr. Norman 
P. Shumway, Director of professional services for 
research at the Cleveland V. A. hospital, are Dr. 
Joseph R. Kabn, who bas devoted more than 
twenty-eight years of bis life to this project, and 
Leonard T. Skeggs, Jr., PH.D., a biochemist also 
known for bis work on a new type of “artificial 
kidney.” 

Biocbemists Dr. Kenneth Lentz and, formerly, 
Dr. Walton Marsh also have been associated with 
the project. Their research in a special laboratory 
in the Cleveland V. A. hospital bas been going 
on for more than ten years. 


A MEDICAL milestone was marked recently with 
the introduction, at St. Luke’s Hospital in 
Chicago, of a new approach to classroom in- 
struction—a “‘surgeon’s eye” technic that 
brings medical students in unlimited numbers 
virtually as close to an incision as the doctor’s 
own elbow. 

Manufactured by Dage Television, Division 
Thompson Products, Inc., Michigan City, 
Indiana, full-color, closed-circuit television is 
the electronic magic that makes this possible, 
transmitting to students many floors away the 
life and death immediacy of the surgical rou- 
tine. The doctor’s commentary, simultaneously 
transmitted, informs them as well of the special 
problems attendant upon each individual case. 

The drama of the operating room, once avail- 
able to students only through textbook descrip- 
tions or from remote tiers in an amphitheatre, 
now becomes as intimate as theatre in the 
round, imbuing viewers with a sense of actual 
participation. 

Achieving this effect is no “‘production”’ 
however; the doctor plays his part unencum- 
bered by the extraneous equipment, producers, 


directors and technicians that formerly made 
the televised operation impractical as a regu- 
larly scheduled teaching device. 

The “‘surgeon’s eye”’ technic is now available 
to modern hospitals through new developments 
in a branch of electronics closely allied with 
medical science in pushing back the barriers 
of pain and death. 


Use of ultrasonic energy in treating arthritis, 
bursitis, osteoarthritis and many otber related 
ailments has become a well established practice in 
physical medicine. Such therapy stimulates cir- 
culation of blood and lymph, aids local metabo- 
lism, raises tissue temperature, reduces congestion 
and relieves pain and spasm. 

As reported by the manufacturer (American 
Cystoscope Makers, Inc., 1241 Lafayette Ave., 
New York 59, New York), the Ultrasonic Ther- 
apy Unit, Model UM-600, provides an accurately 
calibrated sound wave frequency of one million 
cycles per second, the range considered most 
suitable for therapeutic use. Dosage intensity up 
to 3 watts per square centimeter is easily regu- 
lated by a single knob. A timer switch auto- 
matically shuts off the machine at the end of a 
designated treatment period. 

An important feature of the unit is a power 
control regulator that holds power output constant 
regardless of variations in line voltage, even down 
to as low as 95 volts. The unit operates on 60 
cycle, 115 volt alternating current. If direct cur- 
rent is used, a rotary converter is required. 


THE Seventh Congress of the Pan-Pacific 
Surgical Association will be held in Honolulu, 
Hawaii, November 14-22, 1957. All members 
of the profession are cordially invited to attend 
and are urged to make arrangements as soon as 
possible if they wish to be assured of adequate 
facilities. 

An outstanding scientific program by lead- 
ing surgeons with sessions in all divisions of 
surgery and related fields promises to be of 
interest to all doctors. 

Further information and brochures may be 
obtained by writing to Dr. F. J. Pinkerton, 
Director General of the Pan-Pacific Surgical 
Association, Room 230, Young Building, 
Honolulu, Hawaii. 
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THE SURGEON’S MART 


ILEOSTOMY BAGS 
Custom Built to Order 


CEMENTED TO THE SKIN 
LEAK PROOF 


H. W. RUTZEN & SON 
Surgical Appliances—Dept. S. 
3451 West Irving Park, 
Chicago 18, Illinois 


A NEW BINDER 


Keep your copies of AJS for 

— finger-tip reference in this hand- 

some orange fabricoid binder with 

( gold lettering. Holds SIX jour- 

nals per binder. Only $2.00 each, 

USA, Canada and Mexico; $2.50 

each elsewhere. (Sent postpaid in 
sturdy carton.) 


The American Journal 
of Surgery, Inc. 
49 W. 45th St. New York, 36 


publishes the papers of 


“luce Surgical Societies 


The Pacific Coast Surgical Association 


For Patient Protection 


The Posey Safety Belt 


Gentle and effective. We suggest nurses be instructed 
to use safety belt after operation so that patient will 
not fall or get out of bed. 


Standard Model: S-141, $6.00. Extra-hea model: 
P-453. Riveted construction with keylock buckles, $18.50 


J. T. POSEY COMPANY 


801 N. Lake Avenue (Dept. AJS) Pasadena 6, 
California 


The American Journal of Surgery 


The American Society of Maxillofacial Surgeons 
The American Association for the Surgery of Trauma 


| The American Journal of Surgery, Inc. 
49 West 45th Street, New York 36, New York 


In answering advertisements please mention The American Journal of Surgery 
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e Delay in wound healing 
¢ Changes in peripheral blood picture 


- 1° Hemorrhage, hematoma or petechiae 
With No Danger Of ¢ Granulomas at injection site 
© Chills, cyanosis or allergic reaction 
e Aggzravation of infection 


VARIDASE 


Streptokinase-Streptodornase Lederle 
intramuscular 


Intramuscular VARIDASE accelerates resolution of inflammation 
at almost any site in the body. Provides unsurpassed proteolytic 
therapy in many inflammatory conditions such as: trauma; 
abscesses; cellulitis; thrombophlebitis; epididymitis; decubitus; 
diabetic and varicose ulcers; hemarthrosis; iridocyclitis; and 
sinusitis. 


Easy-to-prepare—Simple mixing instructions in the package 
literature 


Easy-to-use— Water-soluble (no oil) — minimizes injection pain 
... eliminates oil-sensitivity reactions 


1. Miller, J. M.; Surmonte, J. A.; Ginsberg, M., and Ablondi, 
F.B.: Postgraduate Medicine 20:260 (Sept.) 1956. 


> LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, N. Y. 
* 
Reg. U.S. Pat. Off. 
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setting new standards 
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Greater convenience in obstetrical repair 


with new double-armed OB sutures 
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XYLOCAIN® XYLOCAINE 


AMEA at 


eres ote 


wth EPINEPHRINE 1100 00¢ 


100 cc. Viel 
XYLOCAINE 


Lidsess 


SN AQUEOUS SOLUTION vith EPINEPHRINE 1:500° - : 


fastest acting local anesthetic— 
as safe as it is effective 


How safe is Xylocaine? In five years, over 500,000,000 injections of Xylocaine HCl 
- Solution have been given. “The apparent clinical safety of Xylocaine is gratifying, for 


without this quality, its additional properties would not warrant an enthusiastic report. 
Nor would safety alone call for a high recommendation unless additional desirable properties 
a .. were to be found. The truth of the matter is, however, that Xylocaine approaches the ideal 
eo drug more closely than any other local anesthetic agent we have today.”* 
. ! How effective is Xylocaine? Xylocaine HCl Solution produces more rapid, complete, and 


deeper anesthesia than other local anesthetics used in equivalent doses. By infiltration, 
Xylocaine gives a wide area of analgesia, and surrounding tissues are also anesthetized. 
The long duration of Xylocaine action reduces the need for additional injections. At the 
same time, it assures greater comfort for a longer period—often when it’s needed most. 


_ How: does Xylocaine fit into my practice? Xylocaine is the ideal agent for local infiltration 
anesthesia because it is safe, fast acting and of long duration. It is used routinely in daily 
practice for countless minor surgical procedures such as closure of lacerations, 
removal of cysts, moles, warts; treatment of abscesses; and in reduction of fractures. 


to use 


It has also become the choice of many physicians for therapeutic interruption 
of nerve function by temporary nerve blocks in herpes zoster, subdeltoid 
bursitis, fibrositis, myalgia of shoulder muscles, periarthritis due to trauma, and 
painful postoperative scars. The relief of pain in these conditions at times 
appears to be the most important part of treatment. 


The remarkable topical anesthetic properties of Xylocaine HCI Solution 
further enhance its usefulness for minor operations. Topical anesthesia 
can be obtained by spraying, by applying packs, by swabbing, or by 
instilling the solution into a cavity or on a surface. 


Xylocaine HC] Solutions are available in 2 cc. ampuls, 20 cc. and 3 es 
50 cc. vials in strengths of 0.5%, 1% and 2%, with or without epinephrine. =. 
Bibliography of approximately 300 Xylocaine references upon request. 4 = 


*Southworth, J. L., and Dabbs, C. H.: Xylocaine: a superior agent for conduction 
anesthesia, Anesth. & Analg. 32:159 (May-June) 1953. 


Astra Pharmaceutical Products, Inc., Worcester 6, Mass. 
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YL SULFATHMIAZOLE 


Preoperatively, SULFASUXIDINE prepared thie pe- 
tient for intestinal surgery — reduced enteric coti- 
forme -98.8 per cent...minimized danger of 


eoentaminetion and eecondary infection. 


Post ratively, SULFASUXIBINE wili continue to 
superess bacterial growth; lessen cancer of perito- 
is. Fiatulence will be diminished...tissue repair 


progresess satisfactorily. 


SULFASUXIDINE confines te bactericetatic poten- 
tie! to the gut— absorption ie very icw — systemic 
reaction is fare. 

As acjunctive therapy SULFASUXIDOINE has demon- 
etrated creat value in acute and chronic colitis. 


MERCK SHARP & DOHME 
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